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preface! 


The object aimed at in the pjepargiion of this volume 
has been to furnish the manufacturer as well as the skilled 
mechanic and amateur with detailed and reliable informa- 
tion regarding the preparation of fat and volatile var- 
nishes, lacquers, printing inks, and sealing-waxes. 

It is quite unnecessary here to enlarge upon the im- 
portance and commercial value of these products, since 
they are indispensable requisites both in the household 
and in the arts. 

yhe quality of a varnish or lacquer depends almost 
entirely upon that of the ingredients, and, therefore, con- 
siderable space has been devoted to a description of the 
properties of the raw materials used, the chemical nature 
of which is, as a rule, but little understood. As a guide 
in the examination of the raw materials, simple methods 
for testing them have been given. In selecting these 
UJCthods only such as can be executed without special 
chemical knowledge have been considered, while such as 
require the skilled hand of a trained chemist to give sure 
and satisfactory results have been indicated, without, 
however, entering into detailed descriptions. 

In the preparation of printing inks and sealing-waxes 
many of the same raw materials used in the manufacture 
of varnishes and lacquers are employed, and, since the 
products are closely related to each other, these industries 
may be very well carried on Jogether. 
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An*appendix on the Art of Varnishing has also been* 
adde^, included in which will be found a large number of 
valuable receipts for putties, stains for woyd, bone, and 
ivory, etc. 

Great**care has l)^en exercised in the selection of the 
receipts for the different groups of products, only the best 
and latest authorities having been resorted to, and a large 
number of volumes and journals consulted; and wherever 
different processes of apparently equal value for attaining 
the same end have been found, more than one has been 
introduced. 

In regard to the use of tlie receipts the observance of 
the following rules is recommended: 1. Be careful to use 
the exact proportions prescribed. 2. Always experiment 
first with small quantities. 3. Should the first attempt 
prove unsuccessful, do not condemn the receipt, but make 
another trial, as the fault can generally be traced to a 
mistake in the manipirlation, or an error in the quantities. 

The various subjects treated of have, as much as ffos- 
sible, been arranged under special heads, but in a work of 
this kind a strict classification cannot be carried through. 
However, a very copious table of contents, as well as 
index, will render reference to any subject or special 
receipt prompt and easy. 

In conclusion the editor takes pleasure in expressing 
bis obligations to the enterprising publishers for the 
assistance rendered to him by a libera] supply of books 
and journals. 

W. T. B. 


Philadelphia, June 17, 1893. 
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VARNISHES, LACQUERS, AND J>RINTING. INKS : 

THEIR RAW MATERIALS AND 
THEIR MANUFACTURE. 

i. 

INTRODUCTION. 

There are few products of the chemical industry 
which find such universal use as lacquers and var- 
nishes, They are absolutely indispensable to the 
mechanic as well as to the artist. We need only call 
to mind that the wood of our floors and furniture, 
many articles of leather, our carriages, the component 
parts of iron bridges, and other articles of metal ex- 
posed to the weather, are varnished or lacquered for 
the purpose of giving them a pleasing appearance or 
protecting them against atmospheric influences. 

The old civilized races of eastern Asia — the Hindus, 
Chinese, but particularly the Japanese — are masters of 
the art of manufacturing varnishes and lacquers, they 
being far in advance of nif in this respect. However, 
this is not due to the fact that they surpass us in 
chemical knowledge as far as it refers to this branch 
of industry; the excellent quality of their products 
^snuist rather l)e attributed to the conscientious labor 
which marks all Japanese work and to the raw mate- 
1 
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rials ftiey use. They have at their command oi4 and 
resins furnished them from the rich storehouse of 
nature, many of which we do not even, know, but 
which seem to be especially adapted to the manufac- 
ture of lacquers and^ varnishes. 

It is next to impossible to draw a sharp line of dis- 
tinction between varnishes and lacquers, the latter term 
being generally restricted to spirit varnishes and those 
compositions in which lac is the chief ingredient. A 
varnish, in the commonest aewptation of the term, con- 
sists of a resin of some desoription dissolved in a sol- 
vent whi(;h either readily eva])orate8 or dries in the air, 
whereby the resin remains behind in a lustrous film. 
Varnishes pre})ared w'ith fat oils are called fat or oil 
varnishes. They are without doubt the most valuable 
products, because, besides possessing considerable hard- 
ness and great lustre, they are very durable and resist 
atmospheric influences better than other varnishes. Tbc 
oils most frequently used for these varnishes are linseed 
and walnut ; the resins, chiefly copal and amber. 

Varnishes prepared with a volatile solvent are usually 
called spirit varnishes, Ixjcause formerly, besides oil of 
turpentine, spirits of wipe was exclusively used as a 
solvent ; but at the present time this term is no longer 
correct, and it would be more proper to designate these 
varnishes as volatile varnishes, because, besides spirits 
of wine, there are now used,, as solvents, wood-spirit, 
benzine, petroleum-ether, and many other volatile 
fluids. < ^ 

Although it is absolutely necessary that every manu- 
facturer should have a thorough knowledge of the raw 
materials used in his branch of industry, this would 
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seem, for two reasons, to be doubly necessary for the 
manufacturer of varnishes; for, on the one hand*, the 
quality of Ijis products depends in a higher degree on 
the choice of the proper raw materials than is^perhaps 
the case in any other industry, and, on the other, the 
materials he has to use are frequently found in com- 
merce in a badly adulterated state. For this reason 
considerable space has, in this treatise, b«en devoted to 
the description of raw materials and the modes of test- 
ing them as to their purity, the tests selected being, 
wherever possible, such a« can be executed even by 
those not familiar with chemical manipulations. 

Linseed oil forming the chief material for the manu- 
;facture of fat varnishes and printing inks, a full account 
of the most recent processes of purifying, bleaching, and 
boiling it is given. 
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II. 

RAW MATERIALS. 

The materials used in the preparation of varnishes 
and lacquers may be divided into the following five 
groups : — 

1. Fat Oils: 

2. Rebins and Gitm-Rksins. 

3. Caoutchouc and Gutta-percha. 

4. Solvents. 

b. Coloring Matters. 

For the production of satisfactory products, tjie 
utmost care in the selection of the raw materials is 
absolutely necessary. Fqr this purpose the properties 
of the various materials must be understood, and a 
method for determining their purity be known. Jn 
the following treatise special attention has been paid 
to the latter point, and whenever possible methods of 
testing, which can also be executed by the non-chemist, 
have bt;en given. 


1. Fat Oik. 

Oi|s are divisible into two grou^, one of which 
includes those which dry up and harden, forming, by 
exposure to the air, a kind of elastic varnish.* The 
oils of the other class do not harden, but liecome 
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sticky and rancid in smell ; these oils, however, if for 
some time submitted to the temperature of boiling 
water do iy some instances become dry and hard, but 
the varnish they yield under these circa mstanees is dark 
in color and brittle. Our attention here is exclusively 
confined to the oils of the first group, which are gene- 
rally known as drying oik. 

In conformity with their chemical properties the 
drying oils must be classed with the large group of 
(K)mbi nations known under the general term of fats, 
(jtenerally s[)eaking, fats aiie combinations of a base and 
several acids, and as chemists designate such combina- 
tions by the general term of saltsy fats may be said to 
be salts containing several .acids. 

The base of most fats, and also of drying oils, is an 
oily body having a pungent sw^cetish taste. This is 
found in commerce under the name of glycerin^ and, in 
a*refined form, is chiefly used as a toilet article. Gen- 
erally three acids are found in fats, namely : stearic, 
palmitic, and oleic. The first two of these form the 
material from which stearin candles are manufac- 
tured. In their purest state they represent foliated 
colorless crystals, which melt only at a temperature of 
over F. Oleic acid is an oily, colorless, inodorous, 
tasteless fluid, clear as water, and does not redden litmus 
jmper, either by itself or in alcoholic solution. It is 
insoluble in water, but^’cadily soluble in alcohol and 
ether. It is a constituent of nearly all natural non- 
drying fats, which, as a rule, are the more thinly fluid 
the greater the quantity of oleic acid they contain! 

M«8t fats, therefore, consist of combinations of gly- 
cerin with stearic, palmitic, and oleic acids. Such com- 
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binations are called glycerides, l e., compounds from 
which glycerin, on the one hand, and fatty acids, on the 
other, are obtainable. These glycerides arcmamed after 
the fatty acids whi^h they yield. Thus olein is the 
glyceride of oleic acid ; Ihiolein, the glyceride of linoleic 
acid. In reality three kinds or varieties of glycerides 
of each fatty acid arc possible, but the oils used for the 
preparation of varnishes and lacquers almost entirely 
consist of one of these kinds. 

Fats when exposed to the air for any length of time 
undergo a considerable changt^ in regard to their proper- 
ties. The originally colorless and tasteless mass acquires 
a very disagreeable odor and strongly acid taste; it 
assumes at the same time a darker color and beciomes 
viscid. This change in the ^ats is called rancidUi/, and 
is caused by their oxidation, which progresses at first 
slowly, but later on more rapidly. The fats split first 
into (roQ fatty acids and glycerin, and, by the absorption 
of oxygen, various volatile fatty acids (propionic, butyric, 
valerianic, caproic, and otJier acids) are formed from the 
free fatty acids and glycerin, imparting to the rancid 
fats their characteristic taste and odor. We would here 
call special attention to the fact that a fluid or non- 
drying fat always remains fluid ; U may become more 
viscid^ but it never congeah to a solid masSy even if ex- 
posed for years to the influence of the atmosphere. 
The drying oils, on the other hand, have, as previously 
mentioned, the property, under the influence of the air, 
of changing into solid masses of a r^Jnoiis appearance, 
and it is this proi>erty which forms the only actually 
recognizable boundary line between the drying and the 
non-drying oils. 



RAW MATERIALS. 


7 


By a simple experiment, the so-called eldidin test, it 
may readily be determined whether an oil belongs to 
the drying or non-drying oils. For this purpose put a 
lew clippings or turnings of copper into a te^t glass, 
moisten them with" moderately dilute nitric acid and 
pour the oil to be tested over them. The nitrogen 
dioxide (or nitric oxide) developed by the action of the 
copper upon the nitric acid passes through the oil, and 
converts the latter, if a non-drying oil, into a solid 
mass. Drying oik remain fluid. 

Drying oils do not become rancid in the same sense 
as non-drying oils, though in drying they also acquire a 
disagreeable odor. 

Light exerts a considerable influence upon the ab- 
sorption of oxygen by the drying oils ; while the pro- 
cess is in the dark very slow, it is most quickly 
accomplished in a l)Iue or colorless light, and less 
(jiiickly in a red, yellow, or green light. 

Cloez, who made the following observations, found 
that the weight of oxygen in ten grammes of poppy- 
seed oil increased 


In 40 days. In 150 days. 


In the dark 

. 0.008 gramme. 

0.638 

gramr 

Colorless glass . 

. 0.520 “ 

0.798 

(( 

Rod “ . 

. 0.322 “ 

0;726 

(( 

Yellow “ . 

. 0.471 “ 

0.733 

tt 

Green “ 

. 0.307 “ 

0.786 


Blue “ . 

. 0.613 “ 

0.618 

(< 


The process of drying does not take place in such a 
manner that the oil congeals to a hard mass at a (^rtain 
moment, but by wming in contact with the air it thickens 
raore^nd more, and gradually passes from a fluid into 
a solid state. But as, of course, this transformation 
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also takes place when drying oils are exposed in an open 
vessel to the influence of the air, thus already introdiic- 
iug the drying process into the oil, it will lie readily 
understpod why, for instance, old linseed oil is dearer 
than tliat which has been re(‘ently pressed. The first, 
by having been in contacit with the air for a wnsidei'able 
time, has already been transformed to such an extent 
that, when in this condition, it is spread out in a thin 
layer, it may actually be called a kind of varnish, as in 
a very short time it will form a solid coherent mass. 
On the other hand, fresh oik either must stored for a 
long time or has to undergo a special treatment to ac- 
quire the property of drying quickly. 

In the manufacture of varnish but a few of the dry- 
ing oils are employed, the majority of them being pro- 
duced in too small quantities to be of any importanct? 
for practical purjx)se8. The oils most generally used 
are : Linseed oil, poppy-seed oil, nut oil, hemp oil, castor 
oil, cottonseed oil. 

A more general use of cotton-seed oil for the jirepara- 
tion of varnish is prevented by many ditfijculties ; it 
may, however, be expected that on account of the 
enormous quantities of this oil which are produced, it 
will, in the future, be more generally employed. 

It may here be appropriate to say a few words in 
regard to tlie general methods of extracting the oiLs 
from the seeds. There are hwo different prowesses in 
use. In one of these, which has been practised from 
very early times, the oil is obtained Hy pressure ; in the 
other process, invented some fifty years since, the oil is 
extracted by means of an appropriate solvent. Although 
the yield obtained by the latter process is much greater 
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in quantity, the oil is decidedly inferior to that obtained 
by pressure. It is less fluid, and contains a larger pro- 
portion of scjid fat. The solvent commonly employed 
to extract the oil from oil-yielding materials is carbon 
disulphide (CVS 2 ), a compound of carbon and sulphur, 
which may be j)roj)ared cheaply by passing the vapor of 
sulphur through red-hot charcoal. Of the process for 
obtaining oils by pressure there are two modifi(‘ati()ns. 
In one of them, which is more usually adopted, the oil 
se(^d or other material is first lieat('d and then pressed 
while still hot. In the oUut the pressure is applied 
to the cold seed. Cold-pressed oils remain clear in 
cold weather, are more fiuid than hot-pressed oils, and 
contain a smaller proportion of solid fats and of free 
fatty acids. 

Linseed oil , — For the nia*nufacture of varnish linseed 
oil is the most important material. It is obtained from 
th5 seed of the common cultivated flax {Linum usitatlssi- 
mum). Linseed varies in size and color. The usual 
(!olors are a purplish-brown and a reddish-brown, but 
in some parts of the northwest provinces of India, 
especially in Nagpur, there is also found a la^arly white 
variety. Of the common or brown linseed, the chief 
supplies come from Russia and India. The seed as 
brought from Russia and India contains much dirt, 
.and other oil seeds, such as mustard, rape, and non-oily 
weed seeds. In fact it is^said that some growers of the 
plant purposely cultivate other plants and weeds on the 
same ground, whence all the seeds being gathered to- 
gether form a quick means of adulterating the liiTseed. 
The presence of foreign oil seeds is very objectionable, 
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since most of them contain non-drying oils which 
mingle with the linseed oil and deteriorate its quality. 

Linseed contains, on an average, 30 to»35 per cent, 
of fat^ drying oil in the kernel and 15 jier cent, of a 
mucilaginous hody^in the hull. This mucilaginous body 
is of an acid nature and readily dissolves in water. From 
the aqueous solution it may be separated in the form of 
white flakes by spirits of wine or by solution of subace- 
.tate of lead, a somewhat more dense white pre<;ipitate 
being obtained in the latter cjise. In pressing linseed a 
portion of this mucilaginous body passes into the oil and 
thus forms an admixture which is not exactly desirable 
for the manufacture of varnish ; however, as shown 
above, this mucilaginous substance can be readily re- 
moved. 

In commerce three kiiufs of linseed oil are distin- 
guished, according to the method of preparation, viz ; 
Cokl-draum or mhl-premd oilj hof-preased oU, aud*oi/ 
extracted by means of carbon disulphide or other readily 
volatile agents. 

The oil prepared by cold pressure is the, finest aud 
best. It is of a gulden-yellow color, and has a pecu- 
liar but not disagreeable taste and odor. In Russia 
and some parts of (ifermany it is used as a table oil. 
In order to obtain the oil as free as possible from 
mucilage, the seed should be kept three months before 
being pressed. By cold-pressing, the seeds yield from 
20 to 21 per cjent. of oil. 

The oil prepared by hot-pressingdl somewhat darker 
than*tbe preceding, but still of satisfactory quality. It 
is amber-colored or brown-yellow, and has an aertd taste 
due to traces of volatile fatty acids, such as butyric, 
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valerianic, and caproic. It is extensively used in paints, 
printing inks, varnishes, etc. An oil of a very good quality 
is obtained if,»in pressing, the temperature is not allowed 
to exceed 1 94® F. 

The oil extracted by means of carbon disulphide is the 
least suitable for our purposes. It is of a dark brown 
color, and wlien viewed with the light falling on it from 
above, shows a greenish fluorescence, a proof of its 
having al)Sorbed sulphur from the carbon disulphide. 
It is this content of sulphur wJiieli renders the use of 
such oil inadmissible for the manufacture of varnishes 
produced with the assistance of lead combinations, tliey 
acquiring thereby a deep dark color. By extraction 
with carbon disulphide, linseed yields 32 to 33 per 

cent, of oil. The oil extracted with the assistance of 

• 

otlier solvents, such as benzine, naphtha, etc., though 
better as regards color than that extracted with carbon 
disulphide, is nevertheless objectionable on account of 
the intense odor of the above-mentioned solvents, which 
so tenaciously adheres to it that it can scarcely ever be 
completely removed. 

A good quality of linseed oil should possess the fol- 
lowing qualities: A golden-yellow to brownish-yellow 
color and a mild tiiste even when hot-pressed. 

The sj)eeific gravity of good linseed oil at 00° F, is 
0.935; a bottle which will hold 1000 grains of water at 
this temperature will, theiefore, hold but 935 grains of 
linseed oil. It expands considerably with heat, its s]>e- 
cific gravity at 50° C. being 0.913 only. At 59° F. 
the oil is 9.7 times more thickly fluid than water, and 
at 45.ff* F. 11.5 times. At a decreasing temperature 
it becomes gradually thicker, becoming pale and turbid 
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witli iucreasing cold, and congeals to a solid yellow 
mass at — 1(3.5° F. At 266° F. it commences to 
boil, and after boiling for some time at .from 482° F. 
to 554° F., until it has lost about one-twelfth of its 
weight, it becomes thicker, viscous, and sticky, and fur- 
nishes varnish. By heating it still further, until it 
has lost one-sixth of its weight, it l>ecomes still thicker, 
the product being printing ink. 

By heating linseed oil to from 608° F. to 707° F. it 
ignites and burns quietly witliout further external heat- 
ing until tar and carbon remain. By covering the 
boiler and thus interrupting the burning there remains 
a brown, turpentine-like substance, the so-calk^i bird- 
lime. 

Linseed oil is soluble in 1.5 parts of ether, in 40 parts 
of 00 per cent, alcohol, in 5 parts of boiling 90 per cent, 
alcohol, and in 5 parts of absolute alcohol. It is mis- 
cible in all proportions with chioroibrm, carbon disul- 
phide, oil of turpentine, etc. 

The elementary composition of linseed oil is as fol- 
lows : — 

Col(l-<irawn. Hot-presHetl. 

Carbon . . . 78.11 p«r cent. 75.27 per cent. 

Hydrogen. . . 10.9G “ 10.88 “ 

Oxygen . . . J0.93 “ 25:85 “ 

100.00 “ mob “ 

Linseed oil is a mixture of linolein (the glyceride of 
linoleic acid) — which forra^ the principal constituent, 
or about 80 per cent. — olein, palmitin, and myristin. 

For the varnish-maker the most important chemical 
property of linseed oil is its behavior with oxygen. To 
summarize the chemical changes induced in linseed oil 
by exposure to the air, it may be said that the oil dries, 
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or, in other words, that it i)as8es, by mere absorption of 
the oxygen of the atmosphere, from a fluid into a solid 
state. The changes which occur during this oxidation 
are complex and ill-iinderstood, but there is some Iprmic 
acid formed, so that the product is acid ; carbonic acid 
gas and water are also j^roduced. 

There are many ways of bringing about this oxida- 
tion ; a very common one being to heat the oil to a tem- 
perature of at least 212° F. and to blow air or air con- 
taining ozone through it. Various substances favor the 
absorption of oxygen by Imsecd oil, amougst which 
may be namwl manganese dioxide, borate, oxalate, or 
lineolate; red lead, litharge, or lead acetate; green vit- 
riol or white vitriol, etc. 

The principal reasons for boiling linseed oil are 
two: First, that drying may be facilitated when the 
oil is spread upon thin surfaces, either alone, or when 
mixed with coloring-matters; and, secondly, that it may 
serve as a vehicle for the mechanical suspension of the 
finely divided particles, thus enabling them to adhere 
to tlie surface on which they are spread. It must not 
run into drops nor must it leave the coloring-matter 
behind. The color must be carrial by it — evenly dif- 
fused over the whole surface. The object to be attained 
is to secure a coating irajiervious alike to liquids and 
gases. 

It may happen even wh^ the process of boiling has 
been performed properly and with the utmost care that 
the result may prove unsatisfactory to the consumer. 
This may sometimes be traced to circumstances entmely 
indeperfHent of the process of manufacture. The qual- 
ity of the seed — green or ripe, new or old — the climate 
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aii(f the soil in which the seed was grown, all exert a 
marked influence upon the product. The different varie- 
ties of seed call for separate and distinctiv,e treatment. 

All oil-boilers should test the drying qualities of each 
batch of oil. One tried and approve<l test is to dip into 
the oil, when cool, a piece of well-sized pa})er, which is 
afterwards hung up to dry. Thoroughly well-boiled 
oil will produce a crystalline surface over nearly the 
entire portion of the paper dipped in the oil. If the 
boiling has been imperfect the upper portion of the sur- 
face of the pajxT will simply be greasy and only the 
lower portion will show the varnish coating. When the 
submerged jwrtion of the paper is touched with the finger 
and no grease adheres to the latter, the boiling may be 
said to be complete. 

Adulterations of linseed oil and their detection , — A very 
frequently occurring admixture of linseed oil is the fat 
oils of mustard, rape, etc., the seeds of the latter piknts 
being, as a rule, present in the linseed used for press- 
ing. For the manufacture of varnish a small content of 
fat mustard seed oil is not of great importance, but a 
larger quantity may, under certain circumstances, injure 
the property of the varnish of drying rapidly. A larger 
content of ftkt mustard-seed oil may be dcte(;ted by the 
oil allowing a^yellowish crummy precipitate after stand- 
ing for several days in a moderately warcS room (50® to 
54° F.)* A content of fat nyistard-seed oil may be still# 
more a^urately determined by the ela’idin test given on 
p. 7 ; a separation of elaidin in a few d%s being obtained, 
while pure linseed oil does not congeal even if standing 
for some time. An admixture of rape oil is also detected 
by the same test. 
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Valenta^s acetic acid test may also be readily managed 
by an experimenter who is not a skilled chemist. To 
apply this testj take equal volumes, 3 cubic centimeters 
of each, of the oil and of glacial acetic acid (s}>ecific 
gravity 1.0562), mix thoroughly and gradually, heat the 
mixture until the oil has completely dissolved, or the 
boiling-point is reached. Immerse a thermometer in the 
liquid, allow the latter to cool slowly, and note the 
temperature at which cloudiness appears. The follow- 
ing temperatures are those at which this turbidity is pro- 
duced in the case of several different oils. 


Name of oil. 


Tempera! lire of turbidity. 


Niger sued 12U.2° P. 

Lin. send 134.6® “ 

Susarne seed 224.6® “ 

Almond . . . . ^ . 230.0® “ 

Ground nut 233.6® “ 

Rape seed, mustard seed, etc., not dissolved. 


From the above figures it will be seen that of the six 
oils given, linseed oil is, with one exception, the most 
soluble ; and that the pre.sence of such usual impurities 
as the oils of sesame, rape, and mustard tends to reduce 
the solubility and hence to develop turbidity in the 
acetic acid sooner — that is, at a higher temperature. 


The specific gravity of linseed oil also affords a valu- 
able means of gating its purity. At 60^ F.'it is denser 
than most other vegetable oils : 


^ame of oil. 

Spec. Grav.«>j Name of oil. 

Spec. Gray. 

Linseed . 

. 0.935 

Poppy seed . 

. 0.926 

Gold of pleasure 

. 0.931 

Sunflower seed 

. 0.925 

Hemp seed 

. 0.930 

*Blaek mustard seed 

. 04021 

Cotton seed , 

. 0.930 

^Ground nut . 

. 0.918 

Walnut 

. 0.9291 

*Colza seed . 

. 0.914 


* The three oils raarketl with an asterisk are non-drying oils. 
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Resin and resin oil are intentional adulterations of lin- 
seed oil. The former is deteeted by continuously shak- 
ing a sample of the oil with 85 to 90 per cent, alcohol, 
and then allowing the fluid toolear. When the fluid is 
clear separate the alcoholic solution from the oil and add 
to it a solution of acetate of lead ; if remn is present, an 
abundant white precij)itate is formed. 

The detection of resin oil is somewhat more difficult. 
Heat 5 grammes of the oil to be tested with 2 or 3 
grammes of caustic soda and 30 to 40 cubic centimeters 
of water upon a water bath, then add about 1 gmramc 
of bicarbonate of soda, and after further adding a small 
(piantity of sand previously thoroughly washed and 
glowed, heat the whole to dryness. Extract the dry 
residue with ether or petroleum-ether, and free the com- 
bine<l and filtered extracts in a weighed flask from the 
volatile solvent by carefully placing the flask in cold 
water. The residue left belrind consists of resin oil, abd is 
weighed. Mineral oils are detec*teid in the same manner. 

A simple method of dctei^ting adulteration with resin 
oil is to rub a drop of the oil to be tested between the 
hands. If resin oil is preseiit, a distinct odor of resin 
will be perceptible. 

The quality of linseed oil may also be tested by cover- 
ing the bottom of a small plate with a thin layer of the 
oil and placing the plate in a warm place (about 105° 
to 175° JF.). If the oil is good, it will so dry in about 
three days that it is not sticky wljfn touched with the 
finger. 

rurijication and bleaching of linseed oil , — The linseed 
oil found in commerce contains, as a rule, a considerable 
quantity of foreign substances, such as water, linseed- 
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meal, etc., which, if the oil is to be used for var- 
nishes, have to be removed in order to produce a fault- 
less product. . 

The simplest and least expensive method of clarifying 
ind purifying the oil is to allow it fo rest for a suffi- 
cient length of time in a large vessel of wood, stone, or 
iron. To admit the access of air, the vessel should he 
open on top, or, where this is not possible on account of 
dust, it should be provided with apertures near the upper 
edge. It should also bo provided with discharge cocks 
at various distances above t]^e bottom. However, this 
process is slow and requires considerable storage room. 
Hence, in many cases it will be necessary to employ 
mechanical moans for purifying the oil. To such 
mechanical means belong — 

^ 1. Machines in which tJie oil is kept in constant 
motion for some time and then allowed to rest. 

2. f/ontrivances by which the oil is caused by its 
own gravity or artificially produced pressure to flow 
through impediments wliich retain the mechanical im- 
purities (filtration). 

3. Heavier fluids than oil which, after being thor- 
oughly mixed and worked with the latter, are allowed 
to rest and take up the impurities, so that the separa- 
tion takes place more readily. 

4. Heating the oil and forcing through it atmospheric 
air at an increased temperature. 

These mechanical means have proved more advanta- 
geous than chemical agents, the separation of the latter 
from the oil and washing with water until complete 
neutrality is obtained being one of the most difficult 
and time-consuming operations. Washing is absolutely 
2 
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necessary, because the acids, salts, etc., remaining in the 
oil might injuriously affect its color. Furthermore, con- 
siderable time is required to get the oil ^perfectly clear 
and transparent ; and in addition, losses are incurred by 
the oil not separating entirely from the layer of water 
containing the salts or acids, a layer of saponified oil 
being formed. To obtain the oil from the latter, extrac- 
tion with ether becomes necessary. 

For the sake of completeness, the chemical methods 
of purifying oil, however, will also be given. 

For small establishments it is more advantageous to 
clarify the oil by allowing it to rest for some time than 
to use chemical means. For working on a large scale 
one of the contrivances described below may be recom- 
mended, and especially that given under 4 (p. 17), which 
allows of rapid and continuous working. 

Mechanical contrivances for the pur if cation of oils , — 
Fig. 1 shows the oil-purifying machine constructed by 
Otto Kieck, of Miihlheim. A is a cylinder which widens 
towards the bottom and is secured in the reservoir B. 0 
is a hollow piston with reticulated bottom ; it fits tight 
in the cylinder, but can readily be moved. D is a 
hollow piston rod which is firmly connected with the 
piston. At E it passes through a stuffing-box and 
reaches into the lower reservoir. G is a reticulated 
piston cover which can be preased by means of the 
metallic screw II upon the filtering mass in the piston. 
J are weights for regulating the prj?ssure of the piston. 
X is a hand-wheel for drawing up the piston, M the 
cleaning hole, and N a cock. 

The apparatus works as follows : The oil to be puri- 
fied is poured into the reservoir B and the piston drawn 
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up by means of the band-wheel K, in consequence of 
wliich the oil passes through the valve into the cylinder 
Mow the pistcm. The piston, suitably loaded with 
weights, now sinks slowly down, whereby the* oil is 
forced from below to above through the filtering mass, 
passes over the piston cover, and flows through the a{)er- 
tnre in the hollow piston rod into the lower reservoir. 
1 he dirt from the oil is removed through M, 

Fig. 1. 





Cteract tM-purifying machiw.—Thh machine is 
shown in vertical section in Pig. 2. The oil to be 
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purified is poured, up to a mark, into the cylindrical 
iron vessel. By revolving the’ fly-wheel S the wings 
FI are set in rapid rotation. In consequence of the 
action of the centrifugal force, the oil rises on the sides 

Fig. 2. 

]r ■ 



of the vessel, is turned aside by the plates KK and a 
ring above them, and falls down in the centre. The 
oil thus makes a circuit, and during this circuit such an 
intense mixture and violent motion, and at the same 
time such intimate contact^ with the atmospheric air, 
take place as cannot be attained by another machine or 
in any' other manner. Hence, this fiiachine is especially 
well adapted for the purification of oil, and may also be 
used for mixing varnishes and lacquers with ooloring- 
matters. It is manufactured at Varel, Oldenburg, 
Germany. 
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Oil filter , — Felt bags were formerly* in general use for 
filtering oil, but they had the disadvantage of becoming 
quickly and repeatedly clogged with solid matter, and 
cleansing the bags was very tedious. Later qn vats 
with conical openings in the bottom*stopped with cotton 
plugs were used, but they would also choke up and 
become impermeable to the oil. Though this process 
j‘s still used in some refineries, a much bettor metlajd 
is to pass the oil through a filter working only with 
linen, tow, and moss. Such a filter is shown in Fig. 3. 



The iron filter box, lined with lead, is fed fi*om a 
basin placed at a higher level. On the bottom of the 
filter Is the cross-l^arn i/, carrying a perforated wooden 
plate covered with a layer of coarse and one of some- 
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what finer linen, 0; then follows a thin layer of tow, 

and upon this a layer of moss, JUf, and linen ; then 
again, a wooden plate, and so on in the order mentioned. 
The Stfrew H not only assists in packing the filter, but 
the filtering operation itself can be regulated by tight- 
ening or loosening it. 

Moss(//?//oeo/«iMm triquetrum^ Schiraj)., Tlypnwn^plen- 
denSj Hedw., Polytriehum eommime, L.) is especially 
adapted for the purification of oil. In using it by 
itself for packing the filter an arrangement for con- 
venient (compression must he provided. The packing 
must be renewed about every three weeks. The material 
no longer fit for use is subjected to strong pressure to 
obtain the oil and then treated with hot water. 

Oil-refining boiler . — The oil-refining boiler, Fig. 4, is 
a more recent apparatus, and turbid oils treated in it 
in a short time become bright. 

The boiler A is provided with the serpentine pipe 7), 
which proceeding from the lid returns to it after many 
turnings. In the lid is fitted a pipe carrying a vessel R 
with the air ejector E. This ejector produces in the 
beginning of the operation a vacuum in the upper part 
of the boiler filled about two-thirds with oil. 

When the vacuum becomes greater fresh atmospheric 
air enters through the pipe X, and produces a lively 
motion in the oil heated by the pipe D. By the niotion 
of the oil and the high tem[)eirature, the water mechan- 
ically fixed is removed and a cheq^cal effect exerted 
upon the oil by the oxygen of the air. 

Oil treated with this apparatus is as bright and clear 
as if it had jiassed through all the refining prciwsses. 
Steam may also be introduced into the apparatus. The 
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precipitates formed deposit mpidly on the bottom and 
can be removed through the cock Z. The water then 
present is readily evaporated by adjusting the ejector. 



The action of the ejector is so powerful that the tem- 
perature is increased as much as 50*^ F., and can be 
measured by the thermometer T, which passes into the 
boiler and is required for various purposes. 

Chemical 'punfication of limeed oil . — For purifying 
linseed oil, sulphuric acid, hydrochloric acid, alum, 
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common salt, potassium chromate, potassium perman- 
ganate, etc., are used. 

For 300 to 400 lbs. of linseed oil about 1 lb. of fum- 
ing ^sulphuric acid (oil of vitriol) is used. The acid 
should be added in a thin jet with constant stirring. 
After thorough stirring add one-third the quantity of the 
oil, of boiling water, stir thoroughly and allow to settle. 
After the complete separation of the acid water from 
the oil, draw off the oil into another barrel and add 3 ])er 
cent, of finely j)ulverized common salt. 'I'he salt with- 
draws from the oil the water still adhering to it. The 
oil is finally filtered through bags filled Muth wheat 
bran. The oil after having been thoroughly worked with 
sulphuric acid should not immediately be ti*eated with 
water, but be allowed to st^nd quietly over night. The 
next day the oil can be drawn off clear and pure, the 
slime remaining on the bottom of the vessel. Now 
dissolve for every 200 lbs. of oil, lb. of common 
salt in 10 quarts of water, pour the solution, which 
should be as hot as possible, into the oil, and stir for 1 
to 2 hours, or until a delicate white foam has formed 
upon the oil. This foam is a good sign, but also indi- 
cates that stirring must be stopped, otherwise the oil 
becomes thick and dirty and does not clarify. By now 
allowing the oil to stand in a moderately warm j)lace for 
about two days it separates perfectly bright and clear. 
It is then filtered througlf dry river sand, previously 
thoroughly washed, or through feU bags. 

, According to Evrard, oil may be purified by shaking 
it with a thin solution of potash or soda, drawing off the 
non-saponified oil, shaking with water, and again allow- 
ing to settle. 
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In place of sulphuric acid, Wagner proposes the use 
of a concentrated solution of chloride of zinc, which 
does not act flpon the oil, but destroys the impurities. 
For 100 parts by weight of oil jmrts by weigjit of 
cliloride of zinc solution of 1.85 specific gravity arc 
used. 

Another veiy advantageous and conijiarativoly rapid 
method of purifying linseed oil is by means of potassium 
permanganate, which at the same time produces a bleach- 
ing effect. For the purification of 100 parts by weight 
of linseed oil, prejiare a solution of 1 part of crystallized 
potassium permanganate in 30 parts of distilled water 
at the ordinary temperature. Add the solution to the 
oil to be purified, stirring constantly. Then agitate the 
mixture for two hours more, and finally allow it to rest. 
In the course of one or two days the oil has separated 
from the potassium permanganate solution. It is now 
free from all foreign admixtures and also somewhat 
}>aler. It is finally drawn off into another barrel. 

The RayuKmd-Comhi'et o'pparatm , — This apparatus 
allows of a combination of the chemical with the mechan- 
ical process of purification, the oil being purified by 
passing it in fine jets through different acid or salt 
solutions. 

The purification is efllected in the cylinder 7?, Figs. 5 
and ^of which there are several to make the operation a 
continuous one. The oil is^daml in the reservoir A, and 
|)asses through the pipe G and the rose D to the iron 
cylinder jB, which is tinned inside. The cylinder has a 
somewhat larger diameter near the top. It is filled 
with water and closed with a lid. The pipe C conducts 
tlie oil to the pipe E, which is connected with the steam- 
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pipe F, by means of which the purifying liquid c^n be 
mated The pipe leading downwards and connected with 
the cock G serves for cleaning the pipe F.- Through the 
pipe, 0 and the rose I), the oil enters the cylinder in a 


Fig. .I. 



uniform manner, losses through the column of water or 
a TOlumn of liquid containing various acids or salts, and 
collects at the top. , 

The cock if serves for the direct^ischarge of the oil, 
while the cock / conducts it into the next cylinder or 
the filtering apjiaratus. 

The level of the water in the cylinder can be ‘exactly 
brought to the height of the cocks H and J by discharg- 
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ing water through the cook K, or by admitting it through 
the pipe L. 

The cylinder B is emptied through the cock M. In 
arranging several cylindei’s they must be so placed ikat 
the bottom of the upper wider portion stands somewhat 


higher than the next one, so that 
the oil can flow by its own gravity 
from one vessel into the other, 
thus passing through all the 
cylinders and reaching tlie fllter- 
ing apparatus from the last one 
througli the pipe J. 

It is of great advantage to 
place small rotary pumps N in 
the pipes J and 0 to increase the 
velocity of the flow of the oiTto 
the cylinder, and if necessary to 
reeonduct the oil through the 
]>ipG 0 to the bottom of the same 
0 } linder. 

By tin's method it is possible 
to use various chemic'al substan- 
ces employed in the purifieation 
of oil, such as sulphuric acid, 
solutions of chromates, manga- 
nates, etc., according to the effect 
which is to be produced, • 

Fig. 6 shows the purifying 
cylinder in cross-section. 

BaremiPs method of piirijim- 
tion, — TRis method is based 
upon an incomplete saponifica- 


Fig. 6. 
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tiun. The oil is comjx>unded with two to three per 
cent, of quicklime or caustic soda lye, and the mixture 
gradually heated. Tlie soap separated foi*ms a stiff 
hVhor, enveloping the foreign substances, which become 
insoluble and arc deposited, together with the soap, on 
the bottom. The supernatant clear oil is separated by 
])ouring off and filtering through linen. The residue 
is used in the manufacture of soft soaps. 

Experiments in clarifying oil by a centrifugal 
machine, whi(;h have recently been made by Mayer, 
have given very favorable results. The oil as it conies 
from the press is directly conducted to the centrifugal 
machine, which effects in a short time the separation of 
the mucous and albuminous substances, residues, etc*., 
they forming a consistent deposit on the periphery of the 
C(‘ntrifugal drum. Besicles the advantage of quick 
work, this method gives a greater yield of jiure oil than 
purification in vats, as the consistent residues contain 
less oil, and the cleansing of the centrifugal drum is less 
troublesome than that of the vats. 

Bleaching of lime^d oil. — For certain purjioses, 
csjiecially for the manufacture of quite pale varnishes 
and delicate paints, the linseed oil purified by one of the 
above described processes, requires bleaching in order 
completely to remove its somewhat yellowish color. 

The oldest and simplest method of freeing oil from 
coloring-matter is based, upon the action of light and 
air, which might be called the “ jjatural or sun process’’ 
as distinguished from the chemical or quick process,” 
which was first introduced in 1786 by Berthollet. He 
used chlorine, discovered by S(!heele, which ^ince then 
has, however, been supplemented by other agents. 



BAW MATERIALS. 


29 


Generally speaking, light acts chemically by re-sepa- 
rating oxygen from varions substances or by promoting 
the combination* of the atmospheric oxygen with the 
hydrogen and carbon of the organic substance, i c., Mjc 
coloring substances, whereby the latter arc freqiumtly 
entirely decomposed or changed to a ligliter hue. In 
many cases the actual effect of light may be due to the 
fact that under certain conditions it promotes the forma- 
tion of ozone or of peroxide of hydrogen, which oxidizes 
coloring-matter with greater case than the ordinary 
oxygen of the air. Sunlight* is, of course, the most 
powerful bleaching agent. 

For bleaching larger quantities of oil by means of 
light, especially sunlight, lead boxes oj‘ wooden boxes 
lined with zinc arc used. It is best to have the boxes 
about 3^ feet long, If feet wide, and 5f to 7J inches 
deep. They should be provided with well-fitting lids, in 
each of which is inserted a large pane of glass. Another 
necessary condition in bleaching is a supply of air. For 
this purpose the sides of the boxes are provided, imme- 
diately below the lid, with holes opj>osite to one another. 
In these holes tubes are inserted so that a constant cur- 
rent of air passes over the surface of the oil. By 
these means the oil will, in about 14 days, become per- 
fectly white and clear so that it c*an be drawn off. The 
sediment may beiidded to ordinary oil. To effect rapid 
bleaching chemicals are occasionally added to the oil, a 
small addition of 96 per cent, alcohol being, for instance, 
very advantageous. The oil is also frequently conj- 
pounded with sulphate of lead or solution of ferrous 
sulphate (green vitriol, copperas). 
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Bleaching with mlpliate of lead. — Sulphate of lead is 
a white insoluble powder which may be readily prepared 
by combining sulphuric acid with acetate of lead (sugar 
of load). For bleaching linseed oil, mix for every 100 
parts of oil to be bleached 2 parts of sulphate of lead 
with a small quantity of oil. Thin down the mixture 
to tlie consistency of milk and add it to the linseed oil. 
By exposure to light tlie turbid fluid slowly clarifies, 
and in a few weeks the oil will be found perfectly clear 
and bleached. The foreign substances which were con- 
tained in the oil lie in a* quite solid mass over the sedi- 
ment of sulphate of lead, which may be repeatedly used 
for the same })urpose. 

Bleaching with feiroiis sulphate [green vitriol^ cop- 
peras). — Prepare a solution of green vitriol by dissolv- 
ing 220 lbs. of ferrous sulphate in 42 gallons of water. 
Have ready a number of glass bottles of about 4 gallons 
ca{)acity each. Jiriug into each bottle about 22 lbs. of 
the oil to be bleached, and add 4 to 5 quarts of the 
ferrous sulphate solution; Place the bottles in a room 
in such a manner that they are exposed as much and as 
long as possible to the direct rays of the sun. Every 
l)ottle should l;e well shaken at least once a day. It 
takes from three to six weeks perfectly to bleach the 
oil. The length of time will depend on the tempera- 
ture, but especially on the stronger or weaker effect of 
the i*ays of the sun. * 

Besides, by means of sunlight^pils are very quickly 
blea(?hed in a room holding air containing ozone, which 
IS produced by means of electricity or by placing moist 
sticks of phosphorus in the room. 

Peroxide of hydrogen, which is now manufactured 
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on a large scale, and brought into commerce in a 10 
j)er cent, solution, is well adapted for bleaching oils, it 
being only necessary frequently to agitate the oil to be 
bleached with the solution. Bleaching is effected iti a 
few days, the oil clarifying rapidly, so that its separation 
from water by means of a siphon is readily accomplished. 
According to the degree of coloration, 5 to 15 per cent, 
of the 10 per cent, solution of peroxide of hydrogen 
suffices for bleaching linseed oil. 

The bleaching of oil by treating it with potassium 
permanganate and sulphuric .acid is based upon the 
action of ozone. The process is conducted in wooden 
vats lined with lead and provided with a stirring 
apparatus and heating pipe. Solution of chromate or 
permanganate of potassium strongly acidulated with 
sulphuric acid is gradually a*dded to the oil with con- 
stant stirring, and the stirring continued one-half to 
one hour, though frequently the process is finished 
sooner. After resting six to twelve hours the oil has 
clarified over the greenish or brownish fluid which con- 
tains chrome alum or manganese alum. The acid fluid 
is then drawn off, the oil washed two or three times with 
warm water and allowed to rest. The clarified oil is 
then removed. An emulsive layer remains between the 
aqueous layer and the clear oil. By compounding this 
emulsive layer with 10 to 15 per cent, petroleum-ether 
an immediate separation is effected. When after several 
bleachings sufficient material to fill a still has been ob- 
tained, the petroleum -ether is regained by distillation^ 
and employed for further operations. 

For 220 lbs. of oil about J to f lb. of potassium 
bichromate or potassium permanganate is used, and 
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double the quantity of sulphuric acid previously diluted 
with T) or 6 times the quantity of water. 

The same object is attained by mixing 220 lbs. of 
oil » with about 2 pints of sulphuric acid previously 
diluted with about 7 to 8 gallons of water, and gradu- 
ally adding to the heated mixture small portions of 
very finely pulverized })yrolusite until the mass, at first 
black, becomes white. After completion of the operation 
the oil is washe<l and further treated as above described. 

For bleaching with chlorine, chlorine is either de- 
veloped as such, or as a combination in the form of 
potassium or sodium hypochlorite; the first known as 
eau <h Laharraquey and the latter as eau de Javelle, being 
used. These solutions should contain no free sodium 
carbonate originating from their j)re])aration, as other- 
wise an emulsive mixture difficult to separate is formed. 
Linseed oil frequently agitated with these solutions is 
thoroughly bleached, but the oil retains a peculiar 
chlorine odor, which, however, can be almost entirely 
removed by adding to the second wash water a small 
])ortion of hydrochloric acid. Tiie latter' must, of course, 
be removed by a third washing. 

For bleaching large quantities of oil with chlorine, 
wooden vats provided each, with a wooden stirring appa- 
ratus and a heating pipe coated with rubber or tar are used. 
The chlorine is developed from hydrochloric; acid by 
tlie addition of substances rich in oxygen, such as 
potassium })ermanganatc, sodiiyn hypochlorite, and cal- 
cium hypochlorite. Two hundral and twenty parts by 
weight of oil are first mixed with to 5 parts of 
crude hydrochloric acid previously diluted ^rith four 
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mentioned salts rich in oxygen is then gradually added. 
Or the pFocess may also be carried on in a reverse order 
by first mixing the solution of the salt with the oil, and 
then gradually adding the hydrochloric acid in srfiall 


])ortions. In using eau de 
Javelle, or solution of chloride 
of lime, 1 j)art by weight of 
it is allowed for 1 part of 
hydrochloric acid. 

The principal objection to 
the use of chlorine is that it 
attacks the oil very vigorously 
by readily decomposing stearic 
acid, and an excess of chlo- 
rine, which can never 1x3 en- 
tirely avoided, must, therefore, 
injure the quality of the oil. 
For this reason bleaching 
with chlorine cannot be recom- 
mended. 

For bleaching with sulphur- 
ous acid the cheap commercial 
sulphite of soda, NaHSO,, is 
used. A good result may be 
produced by agitating the oil 
with a concentrated solution of 
the salt, but to obtain the effect 
of all the acid in the solution 
it is compounded with dilute 
sulphuric acid. Vats lined 
with lead are used. One to 
one and a half parts by weight 
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of sulphite of soda suffice for 220 parts of oil. Here, 
also, care must be taken to add the sulphuric acid gradu- 
ally until it is slightly in excess, as by adding too much 
of it at a time the development of sulphurous acid takes 
place too vigorously, and the a(;id escapes without pro- 
ducing any effect. 

Koerting^s air-suction or steam-jet suction apparatus 
is well adapted for bleaching oil with sulphurous 
acid. 

The steam-jet suction apparatus. Fig. 7, manufactured 
for tliis purpose of lead, acts by steam entering the ap- 
paratus through the pipe and passing in the interior 
through a series of conical nozzles. In passing these 
nozzles the exterior air is very rapidly suckeil in through 
I) and expelled through the opening G. 

The steam-jet suction apparatus will act as wanted, 
either by suction or pressure, and, therefore, rarefy or 
compress the air as may be required. It is so con- 
structed that with a tension of three atmospheres of 
steam it will with suction overcome the pressure of a 
column of water of 10 to 26 feet, and with pressure 
one of 10 to 13 fe(?t. 

In Fig. 8 the air-suction apparatus is placed on the 
top of the vessel containing the oil to be bleached. 
Through the pipe B and the perforated worm C sul- 
phurous acid in a \ery finely divided state is sucked 
through the oil until the latter is bleached. The vessel 
mu§t, of course, be hermetically |;losed. 

The sulphurous acid used for bleaching is developed 
by burning sulphur under admission of air in an oven 
of simple construction. To regulate the process the in- 
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The apparatus is very effective, and can also be used 
for somewhat thickly-fluid fat, provided it is not too 
pasty. r 

TJic oil bleached by means of sulphurous acid is 
waslied in the nia'nner previously described. 

Poppy oil . — This oil is obtained from the seeds of 
Papaver soviniferum, I^inn., the opium po])py. Two 
varieties are cultivated, Papaver cUhmn and Papaver 
nkjrimj the first bearing white seeds, which are prin- 
cipally used for medicinal purposes and yield a finer oil 
than Papaver rtifjrum, with bluish-black seeds. The 
})ercentage of oil is the same in both varieties, varying 
between 50 and 60 per cent. 

The seeds are first pressed cold, whereby an oil of 
a slightly yellowish color and a delicate agreeable taste 
is obtaineih By cold presshre 33 to 40 per cent, of oil 
is obtained. Tlie seeds are then subjected to hot pres- 
sure, the resulting oil being of a pronounced yellow 
color and having an acrid taste and strong odor. The 
specific gravity of poppy oil at 60° F. is 0.926, and if 
the fluidity of water be represented by '1000 that of 
jioppy oil at 60° F. is 74. Its chemical composition is 
near that of linseed oil. It contains the same four 
glycerides, but in different proportions, for it is mainly 
made up of linolein and olein. 

Exposed in a thin layer to the air poj)py oil dries 
somewhat more slowly thay linseed oil. By treatment 
with litharge or solution of aceta|^ of lead, it is readily 
converted into a useful varnish. It is chiefly used in 
tlfe fabrication of fine qualities of lacquers and varnishes. 
It is also used by artists for thinning their colors. 

Poppy oil does not freeze readily, it remaining clear 
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and thickly-fluid at F. and solidifying to a thick 
white mass only at — 4° F. It is soluble in equal 
volumes of ether, in 25 parts of cold and in 6 parts of 
boiling alcohol. , ' 

Adulterations of poppy oil . — The simplest test of poppy 
oil is by taste and odor, and allowing a few drops to dry 
upon a glass plate in a water-bath or in a warm place. 
The dried residue should be clear and hard, and not 
viscous. 

For the detection of an admixture of other oils, the 
elaidin test described on page 7 may be used. Pop[)y- 
seed oil is not clianged by this test, it remaining fluid. 

N^it oil . — This oil is obtained from the kernels of the 
common walnut, Juglans m/ia^ Linn. The nuts used 
for oil should be at least {.wo or three mouths old, the 
fresh kernels containing a kind of emulsion (milk) and 
yielding a turbid oil difficult to clarify. The kernels, 
which contain from 40 to 50 per (;ent. of oil, are sepa- 
rated from the shells and skins, crushed, and pressed. 
After the cold-drawn or ^^rirgin^^ oil is obtained, the 
residue is pressed with the assistance of heat. The 
yield from the first pressure amounts to from 30 to 35 
per cent., which is chiefly used as table oil, and from 
the second to from 10 to 15 per cent. 

Fresh cold-drawn nut oil is thinly fluid, almost color- 
less, or pale greenish-yellow, and has an agreeable taste 
and odor. It soon gets rancid, and in that condition 
possesses purgative properties. Warm-pressed oil has a 
darker color and a i>eculiar acrid taste and odor, '^he 
specific gravity of cold-drawn oil is 0.9250 at 59° F., 
and that of warm-pressed oil 0.9263 at the same tem- 
j)erature. 
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Nut oil is 9.7 times more thickly-fliiid than water at 
59^^ F. It remains thinly-fliiid at 5° F., commences to 
thicken at 1,5° F. to — 0.5° F., and congeals to a solid 
white mass at — ,16.5° F. to — 18.5° F. 

' One hundred volumes of cold alcoligl are incapable of 
dissolving 1 volume of nut oil, while 60 volumes of hot 
alcohol dissolve 100 volumes of it. Cold ether dissolves 
an equal volume of the oil. 

The chemical composition of nut oil is nearly that of 
linseed oil, the constituent glycerides being the same in 
kind, but a larger proportion of linolein is j)resent. 

Nut oil dries even more readily than linseed oil, and 
for that reason is preferred for fine oil-i>ainting. It 
gives varnishes which, on account of being entirely color- 
less, are in much demand foy delicate pale colors. 

Adulteration of 7iuf oil . — The principal adulteration of 
nut oil is with bleached linseed oil. Such adulteration 
is readily recognized by the viscous, resinous mass which 
is formed by heating the oil t(> be tested to from 608° F. 
to 707° F., when it ignites, and allowing it to burn 
quietly without further external heating. 

Other tests are the same as given for poppy oil. 

Hemp oil , — This oil is obtained from the seeds of Om- 
nobis saliva, Linn., the common hemp. The seeds con- 
tain from 30 to 35 per cent, of oil, which also belongs 
to the readily drying oils. By pressure about 25 per 
cent, of oil is obtained from ‘the seeds, and by extraction 
about 30 to 32 per cent. 

JHemp oil has a mild odor, mawkish, unpleasant taste, 
and a greenish-yellow color, turning brownish-yellow 
with age. At 59° F. it is 9.6 times more thickly fluid 
than water. It dissolves in 30 parts of cold and in any 
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quantity of boiling alcohol. It thickens at 3° F. and 
forms a solid brownish-yellow mass at — 16.5° F. 

To test the purity of hemp oil, shake it with a mix- 
ture of equal parts of nitric and sulphuric acids. 
oil l)ecomes fii*st greenish, next brownish, and finally 
intensely black. "The latter color hokls for twenty-four 
hours, after which it changes to red-brown. In the 
presence of a foreign oil the characteristic black color is 
not produced. 

Generally hemp oil does not dry as well as linseed 
oil, but it can be v(iry well used for varnishes, es|)ecially 
for those purposes where its dark color will no 
hindrance. 

Oi^tor oil . — This oil is contained in the seeds of 
lUcinm comiminifi, Linn. The seeds freed from the 
sliell contain from 50 to 60 per cent, of oil, which is 
obtained by various methods of pressing (partly cold, 
partly warm, with more or less ])ressure). The best 
(piality of oil is produced by cold pressure. A com- 
moner kind of oil is j)repared by the action of hot steam 
upon the seeds and subsajuent hot pressure, mixing 
the oil obtained with animal charcoal and filtering 
through flannel. In the East Indies the method is 
sometimes adopted of putting the crushed seeds in bags, 
boiling the latter in water and skimming off the oil 
floating on the surface. 

In the United States a sqpiewhat different method of 
extraction is used. The cleansed seeds are brought into 
iron tanks and gently heated with care to avoid roasting, 
the only object of this operation being to make thebil 
more fttiid. Pressure is then applied and the first 
quality of oil drawn off The pressed residue is thrown 
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in a pile, where it remains for one day, when it i* again 
heated and pressed, the product being second-quality oil. 
The third quality of oil is obtained after a rc])etition of 
the^heating and pressure. Each of these three })roducts 
is further purifieCl by heating with water to the boiling- 
])oint to coagulate the albumen and scum. This is care- 
fully I'emoved and the oil, as soon as cold, is filtered 
through Canton flannel and put into canisteu’s. Pure 
castor oil is very viscid, colorless or of a slightly 
greenish-yellow color, and transparent. It has a mild 
flavor with a pungent after-taste, tlie latter being more 
pronoiinceil in American oil. Its specific gravity at 
59° F. is 0.96G7. It becomes turbid at 10.5° F., and 
solidifies at 1.5° to — 0.5° F. The Anierican oil, being 
richer in stearin, solidifies at 14° to 10.5° F. 

Castor oil is miscible in kll proportions with absolute 
alcohol and glacial acetic acid. It is soluble at 59° F. 
in 4 parts of alcohol of 0.835 or 0.850 s})ecific gravity, 
and mixes without becoming turbid with equal parts of 
the same solvent at 77° F. 

Adultei'ation of cmior oil . — This is gerferally effectal 
with other fat oils. The ela’idin test, however, does not 
give entirely accurate results, the behavior of castor oil 
towards 90 per cent, alcohol being more reliable. For 
this purpo.se shake 10 parts by volume of castor oil with 
20 parts by volume of 90 per cent, alcohol, and place 
the flask containing the mixture in a room having a 
temperature of not more than ^6° to 95° F. The 
presence of another fat oil is immediately recognized by 
a deposit on the bottom of the flask. 

By shaking 10 parts by volume of castor oil with 
20 parts by volume of benzine or petroleum-ether and 
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allowiig tlie mixture to stand for three hours at the ordi- 
nary temperature of a room, it will he found to have 
separated .into two layers. With pure castor oil the 
lower layer should amount to at least 14 parts 'by 
volume. In the })resence of a foreign oil the lower 
layer is less, it amounting with an adulteration of 
10 j)er cent, of foreign oil to only 10 or 12 parts by 
volume, with 15 per cent., to 7 or 8 parts by volume, 
with 20 per cent., to 5 or C parts by volume, and with 
25 per cent., to 5 or 4 parts by vobiine. This method of 
testing is preferable to mixing with alcohol, since it may 
happen that the oils which have been us(!d for adultera- 
tion are also soluble in alcohol. 

Exposed to the air in a thin layer castor oil dries trry 
dowJy and gradually, and hence is of but little value for 
the manufacture of varnish. But it may be used as an 
addition to varnishes and laccpiers to render them flexible 
and [)revent brittleness, such varnishes, of course, dry- 
ing somewhat more slowly. 

Cotion^seed oil , — This oil is obtained from the seeds of 
the various s[)ecies of Gossypimiif Linn. The seeds 
after being separated from the lint or wool are pressed 
into cakes which are subjected to heat and again pressed 
so as to liberate the oil. The crude .oil as obtained 
from the press is pumped into the oil-room and either 
barrelled for shipment or refined by treatment with 
alkaline lye. Four qualities*of the oil are known. 

Crude oil is thickly-fluid and of a dirty yellow to 
reddish color ; on standing it deposits a slimy sediment. 
The second quality has a pale orange color and is 
obtained't)y refining the crude oil. The third quality is 
obtained by further purification of the second ; and the 
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fourtlij which has a pale straw color and a pure nutty 
taste, by bleaching the tliird quality. 

Crude cotton-secd oil is thickly-fluid^ 28 to 30 times 
less fluid than water, and has a specific gravity of 0.9283 
at 68'^ r., 0.9306 at F., and 0.9343 at 50° F. 
According to the quality of the oil, palmitin is separated 
between 54° and 43° F. The oil congeals at 28.5° to 
27° F. In taste and odor it resembles linseed oil, and 
as regards other prop(ii*ties is an intermediate between 
drying and non-drying oils. By agents yielding oxygen 
it may, however, be converted into a useful varnish. It 
is blit little used for this purpose, the greater portion of 
the oil being employed for table use and the adulteration 
of olive oil. 


2 . 

Numerous plants contain, mostly in special reservoirs, 
peculiar secretions known under the general term of 
resim. As regards their chemiital as well as physi(Mil 
properties, resins differ much from one another. Some 
possess the consistency of honey, and are called hahtmiH ; 
others are hard at the ordinary temperature, but can be 
readily scratched with a harder substance; whilst others 
again are so hard as to be capable of scratching other 
substances. 

All balsams possess a peculiar odor, which is, however, 
gradually lost by long storage. The harder resins are 
mostly odorless, but develop a slight odor, when rubl)ed 
mi a rough surface or when gently heated. The balsams 
when boiled with water yield a volatile oil, arid it is in 
this manner that many of the volatile or essential oils 
are prepared on a large scale. 
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As regards the chemical nature of resins, they contain 
carbon, hydrogen, and oxygen, with occasionally a little 
sulphur. They are usually of an acid character, and are 
capable of forming soaps, called resiyates, with tiie 
alkalies. However, no soap-lather is formed on con- 
centrating the solution of such resin-soaps, and no soap 
is separated from their aqueous solutions by the addition 
of common salt. By adding metallic salts dissolved in 
water to the aqueous solution of resin-soaps, insoluble 
precipitates arc formed, which, when separated and 
thoroughly dry, are partially soluble in volatile solvents 
such as ether and alcohol. Solutions of this character 
arc in some cases of value for the manufacture of 
lacquers. 

Different opinions prevail ip regard to the origin and 
formation of resins, but most of them ai’e probably 
oxidation-])roducts of certain hydrocarbons present 
in CvSsential oils. For ])ractical j)urposes it suffices to 
di\’ide them into three groups, viz. : — 

Balsams or soft reshiSy 
Hard resins ^ and 
Gum-^resins, 

The last-named group comj)rises a number of sub- 
stances which differ very much from the actual resins. 
By simply treating them with water they can be sepa- 
rated into two substances, one of which is of a viscous 
or gum-like nature and is soiubic in water, whilst the 
other is soluble only in alcohol, and must be designated 
as the actual resin. Some of these will be discussed 
later on under Coloring-matters.” 

For the manufacture of varnished and lacquers the 
following resins are of importance : Aniber^ copal, dam’- 
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mrtr, shellac, mastiCy sandarac, benzoin, elemi, pine resin 
{rosin), a^Hplialtum, 

Amber. — Amber is the fossil resin of coiiiferse of 
former ages. The chief localities where aml)er is foiind 
are the Prussian sliores of the Baltic Sea and the neigh- 
boring plains. During storms the amber is thrown 
upon the beach, but it is also obtained by dredging the 
bottom of the sea. It is also found in the so-called 
blue earth, and is regularly mined. This blue earth is 
a peculiar stratum of considerable thickness, which, how- 
ever, gradually decreases towards the interior of the 
main land. Amber is also found in the lignite beds of 
Silesia, and in Alsace, and on the English coast. Some 
amber, much of a dark color, is found near Catania, 
Sicily. Near I^emberg, Galicia, ikkIuIcs of amber occur 
in rock. It also occurs in several places in Denmark, 
Sweden, and Norway. 

The usual color of amber is yellow, though some 
pieces are brown, some cloudy and opaque, others trans- 
})arent. It is fre(jueutly found covered with a dull, 
opaque, brown crust. This crust is especially percepti- 
ble in mined pieces, while it is quite thin or entirely 
wanting in piec’es gained from the sea. The natural 
lustre of amber is fatty. It breaks with a conchoidal 
fracture, is slightly brittle, and its hardness is 2 to 2.5 
on the ordinary mineralogical scale. On being rubbed 
with a cloth it develops a weak, peculiar odor and 
becomes electrified. 

The size of the pieces of amber found varies, so that 
a description of its exterior form cannot be well given. 
The larger pieces are used for making fancy articles, 
while the small pieces, and all chips that fall oft* in 
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working amber, form the staple article used by the var- 
nish-maker. 

Chemical properties of amber . — Amber is insoluble 
in water, alcohol, fat and essential oils ; it is superficially 
softened in boiling linseed oil. When treated in a com- 
minuted state with ether, chloroform, benzine, or oil of 
turpentine, it swells up, but does not dissolve. Amber 
melts at about 554° F. In fusing it suffers decomposi- 
tion. It gives off' water, succinic acid, marsh gas, and a 
mixture of liquid hydro(‘arbons (known as oil of amber), 
while a more or less dark-colored substance, the so-called 
amher-colophoinj or fused amber, remains behind. This 
amber-colophony is the substance which is especially 
prepared for the manufactui-e of lacquers by roasting 
amber. The more care that is exerci.siHl in the fusing or 
roasting of the resin, the more beautiful and the paler the 
fused amber will be and the more valuable for the pre- 
pai’ation of lacquers. By further heating the amber- 
(!olo})hony, a volatile }>roduct of a wax-like consistency, 
tlie so-called amber-camphor, is obtained. This sub- 
stance poss(‘S8es at present only a scientific interest. 

Tlie oil of amber j which in fusing amber may be ob- 
tained as a by-product, forms in a refined state a pale- 
brown fluid of a strong, disagreeable odor. The crude 
oil is dark brown, and j)ossesses a very repugnant 
odor. The specific gravity of the oil is 8.3 at 59° F. 
By distillation the oil can be separated into two different 
fluids, one of which becomes volatile only by heating 
the vessel containing it to a slight red heat, while the 
other more volatile product shows properties similar to 
those of T)il of turpentine. Oil of aml>er is an excel** 
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lent solvent for resins, but its repugnant odor prevents 
it from being used for that purpose. 

Succinia acid, tlie other by-product (d)tained in fusing 
amber, is of no importance for the manufacture of 
lacquers. 

The princi})al product — amber-colophony — obtained 
by fusing amber is a resin of a uniform dark-brown 
(.‘olor and of considerably less hardness than aml)er. It 
readily dissolves in all volatile solvents used in the 
preparation of varnishes and lacquers. It also dissolves 
readily in hot fat oils, cs|)eeially in linseed oil and linseed- 
oil varni.sli, whereby only a very small residue should 
remain. 

Adulterations of amber . — The price of amber being 
com})aratively high, it is frequently adulterated in 
various ways. It is, for Instance, imitated by melting 
pure bleached shellac and keeping it over the fire until 
it runs clear, care being taken to prevent burning. If 
newssary, it may be poured into moulds the size of the 
j)iece8 recjuinHl. Or shellac is dissolved in an alkaline 
lye and chlorine passed through the solution until the 
whole of the lac is precipitated. After w'ashing in 
water the mass is melted and kept over the fii-e until it 
runs clear, when it is poured into moulds the size of 
the pieces required. Dark and hard pieces of copal are 
a 1 so occ’asi onal ly su bstitu ted for a m her. H o wever, these 
adulterations occur more, frequently in the large pieces 
employed for carvings and faijjiy articles than in the 
small chips used in the preparation of lacquers. 

• To test amljer, warm the sample between the fingers : 
all other resins, even the copals, when thus treJlted yield 
a perceptible odor. Heating the sample is another test, 
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whereby additions of inferior qualities of copal may be 
readily recognized, they fusing at from r>5G° to 392° F., 
while amber, as previously mentioned, fuses at 554° F. 
By holding genuine amber in the flame of a caudle it 
burns without dripping, while copal drips. 

Very clumsy sophistications with fused masses of 
ordinary resins are readily recognized by heating in 
boiling water. 

More diflicult is the detection ot‘ an admixture of the 
better varieties of eo})al. This is best accomplished by 
the diflerent degrees of hardness of copal and amber. For 
this purpose split as clear a crystal as possible of rock 
salt to obtain a clear, lustrous surface, and try to 
scratch this surface with the sharp edge of‘ the sample. 
If a streak is produceil, even if so minute that it tan 
only be recognized with the*microseope, the sample is 
genuine amber ; if no streak is perceptible, the resin is 
copal, ^riiis test, however, applies only to large pieces. 
Another test is to pound some of the chips in a Wedge- 
wood mortar ; the chips of genuine amber will not be 
readily reduced to powder, the chips flying about, 
whereas copal grinds up readily and well. 

Copal . — The name copal is given to a number of 
resins which, in many resixxls, resemble amber, but 
difler much from one another. Some varieties of copal 
are mined like amber, but their properties show that 
they belong to a more recjent period, and are, therefore, 
called reoent foml resms. Other varieties are directly 
obtained from the plants. 

Copal is found in commerce in very varying qualities. 
Usually^ distinction is made between the copal from 
the East and West Indies, though a large number of 
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the varieties are named after the locality from which 
they have been brought into market. Differing from 
all other resins in this respect, all varieties of copal are 
roiagh and very hard, melt only at a very high tempera- 
ture, and can only be dissolved with great difficulty in 
the solvents ordinarily used for resins. 

Copal is the most important of all resins used for the 
fabrication of fat varnishes, and for tliis reason it is con- 
sidered necessary to describe more fully the principal 
varieties. Generally, copal is divided into two classes, 
namely, hard and soft (jopal. 

Hard eopal^ End India cojxd^ Zanzibar copal . — This 
copal is dug out of the ground, and (X)mes from the east 
coast of Africa. It forms mostly flat, discoid ])ieees, 
from the size of a pea up to that of the hand. These 
j)ieces are either entirely colorless or yellow to a dark 
reddish-brown, and are transparent. The surface of 
this copal is peculiarly crusty, and it is so hard that it 
can be ground. Zanzibar copal has a specific gravity of 
1.068. It resembles amber in so far that it only swells 
up, without actual solution, in alcohol, ether, and chlo- 
roform ; it is, however, completely soluble in cajeput 
oil. When chewed between the teeth it forms a powder 
that does not cake together. 

Copal from Skrra Lecme . — This co})al has been iden- 
tified as the resin produ(?ed by a tree, Copaifera Guibour- 
tiana, which belongs to the sub-order Caesalpinefie of the 
order Leguminoste. Sierra Ijipne copal occurs mostly 
in irregular rounded lumps, generally varying in size 
from that of a hazelnut to that of a walnut. It is 
equally as hard as the East India copal. 
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Gaboon copal is roundish, of a yellow color, and many 
pieces are clouded blood-red. 

Angola copaUesemhhs very much the Zanzibar wpal, 
but consists mostly of globular, somewhat flattened 
pieces, which are almost always of a dark golden-yellow 
color, but somewhat softer than the other varieties. J5oth 
the Gaboon and Angola copal arc in all probability pro- 
duced by different species of Copaifera. 

Soft CO] ml ; TI ed India copal . — By this name certain 
varieties of copal are known which mostly come into 
the market from the west coast of Africa, and only in 
very small quantities from South America. While the 
j)lants which secrete the Bast India copal arc compara- 
tively unknown, tlie South American co])al is known to 
be obtained from different plants belonging to the 
Hyraena^a family. Tlic West India copal generally 
forms globular or drop-like pieces from the size of a 
pea to that of a. fist, is white, transparent, and some- 
times, but rarely, clouded. It is so soft that it will lose 
substance when rubbed upon woollen stuff The Mada- 
gascar copal is obtained from llymenwa voracom, and a 
Mexican copal is very probably the resin of‘ an allied 
species. 

Kauri, Kawric, or Oowdl copal — This copal, which is 
of comparatively recent introduction, is pixxluced by the 
Cowdi pine of New Zealand, Daniara australw. The 
larger masses, some of them occasionally more than 100 
pounds in weight, are found in the earth in many places 
far from those in which the trees now grow. Kauri 
resin usually becomes more transparent and yellower 
by storage. It is generally somewhat whitish, or, 
when first found, streaked with opaque bauds. It is 
4 
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cleaned and scraped and then sorted into several quali- 
ties. While all other copals become gritty wlien chewed, 
Kauri copal adheres to the teeth. WhcK rubbed between 
the fingers it develops a not unpleasant odor. Its taste 
is slightly aromatic. It is jiartially soluble in alcohol. 
The use of Kauri copal has greatly extended of recent 
years. On account of its low ])rice and its easy manijni- 
lation, it is now largely employed as the basis of most of 
the so-:called copal varnishes. Jlut the varnish which it 
yields is inferior in hardness, tougliness, and durability 
to that made fi'oni Sierra Leone copal or Zanzibar 
co})al. 

MainUa and Borneo copal . — These varietic's very much 
resemble the New Zealand jiroduet. Their color is some- 
what darker to brown, streak(‘d like agate with lighter 
bands. The surfaces of tlie conchoidal fracture can be 
scratched with a needle without detaching splinters. 

Hard copal is ta.steless and odorless. The soft varie- 
ties have an aromatic smell and taste. Coj)al is most 
readily dissolved in chloroform and absolute alcohol, 
but in the latter only after having first been soaked in 
water. It dis.solves with great difficulty in benzol, oil 
of turpentine, petroleum-naphtha — all excellent solvents 
for other resins. It dissolves more readily when it has 
first been subjected to a partial dry distillation. In 
fusing it yields volatile products, amongst others oil of 
copal, which, like the oil f)f amber, possesses a disagree- 
able odor, and as, for this re^ui, it cannot be techni- 
cally utilized, it may just as well be allowed to escape 
through the chimney. 

As regards solvents, fused copal possesse.^ the same 
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properties as fused amW, and, like it, is chiefly used in 
the nianufa(‘ture of lacquers and varnishes. 

Dammar , — This resin is obtaiiK^d from Dnmam orien- 
talw, Hopea .spkndida, and IL taiorantha. It is ganied 
by incisions which are made in the trunks of the plants, 
or the spontaneously exuding mass is gathered. It 
forms dro])-like masses as large as a small apple, or 
sometimes larger stalactic masses. The resin is clear 
and transparent, with a white <liist upon the surface 
which gives the piec^cs a duH appearance. The warmth 
of the hand suffi(;es to render it sticky, and a powder 
is formed by rubbing it with the finger. The fresh 
fracture is conchoidal with a glassy lustre. On scratch* 
ing the fra{!ture with a needle a splintering streak is 
formed. The commercial article is odorless, but develops 
a sliglitodor on heating. i(t 158° F. dammar becomes 
perfectly soft, at 212° F. it fornjs a viscous mass, and 
becomes fluid at 302° F. It is less resistant towards 
solvents than copal. It is incompletely soluble in cold 
alcohol and ether, but dissolves readily in boiling alcohol, 
as well as in essential and fat oils. It dissolves only 
partially when heated with potash lye. By adding, 
however, potash lye to the solution of the resin in oil of 
turpentine, and boiling until the oil is entirely vola- 
tilized, a complete solution is obtained. By adding to 
this alkaline solution solutions of metallic salts (for 
instance, acetate of copper) precipitates are formed, which 
when dried dissolve partially in ether, and in this form 
may be used in the manufacture of lacquers. 

The so-called artificial dammar — Dutch dammar — is a 
product which is obtained by fusing together dammar 
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waste (dammar dust). It is dirty greenish-gray, and 
quite worthless. 

BJach or Juila fJammnr, or TinnevdJy r?8in, is produced 
hy ^Canarium strivtumy a tree belonging to the Burseracea?. 
E. Andres, in “Neueste Eriindungen und Erfahrungen,^^ 
1885, p. 519, describes this resin as follows : — 

“ The resin occurs in broad stalactic masses of a black 
or brownish color. The form of the masses seems to 
indicate that the resin has run in a very fluid state 
over the trunk. With transmitted light the resin is 
yellow ish-brown to reddish-brown, perfectly homogen- 
eous, and has a fracture with a glassy lustre. It is 
insoluble in cold, and partially soluble in boiling, alcohol. 
It is readily soluble in oil of turpentine, and in this 
respect is identical with ordinary dammar. The solution 
of Kala-dammar in oil of turpentine is yellow in thin 
layers, but dark in the mass. Wlien subj<x;ted to dry 
distillation the resin yields 78 per cent, of an oil which 
chiefly resembles ordinary resin oil. In India the resin 
is used in the preparation of lacquers, for calking ves- 
sels, and as an illuminating agent. It is also said to be 
occasionally used for medicinal purposes. 

^^On account of its low price it is well adapted for 
the pale yellow lacquers, the process of manufacture 
being as follows : Bring the Kala-dammar together 
with 10 per cent, of the oil of turpentine to be used into 
a c*ast-iron kettle of suitable size, place the latter upon 
the fire, and heat slowly. In consequence of the content 
of w'ater in the resin the mass soon commences to rise, 
and to prevent it from running over must from time to 
time be stirred. The kettle should only be removed from 
the fire when no more foam is developed and the 
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contents have become clear and boil quietly. The kettle 
is then removed from the fire, and after allowing to cool 
for I liour or longer, aecoixling to the quantity pre})ared, 
add the rest of the oil of turjxmtin® with constant 
stirring ; filter tlie lacquer thus obtained through coarse 
linen into storage barrels, and allow it to rest several 
weeks, when it will be found to be bright and clear. 
This lacquer dries rai)idly, but should be used only for 
interior decorations.’* 

Andres gives the foll()wing special directions : — 

I. K ala-darn mar, 22 parts; oil of turpentine, 23. 

TI. Kahi-danimar, 24 parts; thick tnr])entine, 5; oil 
of turpentine, 27. 

in. Kala-dummar, 23 parts ; bleached boiled linseed 
oil, 2 ; oil of turpentine, 24. , 

ShdkiG. — Shellac is a resinous exudation produced by 
the })uncture of a species of coccus {Coccus Lacca), The 
hemipterous insects thus named congregate in large 
numbers upon the tender branchlets of various East 
Indian trees, especially Ficus rcligiosa^ l^inn.; F. Indica^ 
Linn.; Bhamnus jujuba, Linn.; Crotm JmTiferum, Linn., 
etc. The insects become surrounded with the resinous 
exudation, which gradually hardens. The impregnated, 
much enlarged female insects, imbedded in the resin, 
contain a i*ed coloring-matter in which the young larvse 
are developed. These finally cat a passage through 
the incrusting material and Escape. The branches are 
collected with the incrustation, which is considered 
more valuable if still containing the red coloring^ 
matter. The thin branches, almost completely covered 
with numerous small resin nodules, constitute stickdae. 
The separate nodules or tears are red-brown, and contain 
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in the interior a dark reddish-black powder ; after the 
escape of the young inscvt the resin is brown. The 
same resin after having l)een detached Trom tlie twigs 
constitutes seed /{w or (/niiu lac. 

Stick-lac undergoes its first treatment in the place of 
its pi^uction. It is coarsely powdered, brought into 
large reservoirs, and stirred lor several hours in w^arra 
water. By this process the coloring-matter sc}>arates 
from the resin and wax. The solution of coloring- 
matter and the resin-mass are then separately further 
worked. A fter the rcsi n-mass has l>een rejx*ated ly w ashed 
in warm water, it is fused and })oured out in thin layers 
upon a smooth surface, wlien it congeals rapidly. By 
tin's process shelldc is obtained. The various commer- 
cial varieties differ only fropi one another by their color, 
from darkest red-brown to pale gold-blond, according 
to the care exercised in removing the coloring-rnatttr. 
Commercial shellac is callc^l, according to its c*olor, 
ruby shellac y blond shellac. 

Another method of w'orking stick shellac consists in 
passing the twigs through crushing rolls, which are set 
in motion by a machine. After each j)assage the pro- 
duct is sifted, what remains upon the sieve being passed 
through a second and third pair of rolls. The powder 
is brought together with water into a stirring cylinder 
and is finely divided by the arras of a shaft, wherelJ^ 
the coloring-matter and the remains of the insec^ts are 
separated. By the addition of liint the coloring-matter is 
jV’ocipitatcd frf>ra the acpicous solution. The clear water 
is then drawn off, the precipitate forced through a sieve, 
again poured off and pressed into cakes, which are al- 
lowed to dry in the sun. This constitutes the la<ydye 
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of commerce. The purified resin is fused in closed ves- 
sels with the assistance of stejirn heat and drawn off into 
shallow open troughs, which are also heated. Around 
the troughs stand hollow columns of sheet zinc inclined 
towards the interior at an angle of *45°, which are 
filled with lukewarm water. One workman with a piece 
of hark now takes up a small portion of shellac and 
throws it upon one of the zinc columns, when another 
workman spreads it out and smooths it by means of a 
pineaj)ple leaf. The layer soon (umgeals and acquires a 
fine leathei’y texture. When hard the layer is removed 
by a third workman ; it is then still hot enough to burn 
the lingers. The up])er portion, which is thicker, is torn 
off and returned to the melting-kettle. The layers are 
then hung s(‘parately over sticks and carried to the cool- 
ing-shed wliere they arc the next day packed in boxes 
for shipment. 

Properties of shellac . — The color varies between dark 
red-brown and pale brown. In the heat the resin becomes 
soft and evolves a peculiar, agreeable odor; at an in- 
creased heat it melts completely, swelling up very much. 
It is incompletely soluble in ether, carbon disulphide, 
and ethereal solutions; but dissolves readily in caustic 
alkalies and alkaline carbonates, as well as in borax solu- 
tion ; it is separated from these solutions by acids. It 
does not dissolve completely in cold alcohol, a wax-like 
body remaining behind. Ii* boiling alcohol it yields a 
clear solution, which, however, becomes cloudy on cooling 
in consequence of the separation of this wax-like Ixxiy. 
According to Granger, the latter is not a vegetable- wa*x, 
but a peculiar fatty acid. 
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Bleached shellac . — Since the color of commercial shellac 
prevents its use for many purposes it has to be bleachtni. 
The most eff'ective agent for this jairpose is (hlorinc, 
which, however, strongly attacks and changes the resin 
substance, and by careless manipulation the shellac may 
be rendered entirely useless. 

Wittstein recommends the following method for 
bleaching shellac : Make a solution of 1 part by weight 
of chloride of lime in 4 parts of water, and mix it with 
a solution of 1 part of potash in 3 ])arts of water until 
no more precipitate is formed. Then allow to settle 
and filter the clear fluid. To the clear bleaching fluid 
add gradually a solution of 1 part blond shellac in 4 
parts 90 per cent, alcohol, and after shaking allow the 
mixture to stand for some time. In the course of half 
an lioiir the resin may be precipitated by the addition 
of hydrochloric acid in excess, which is best effected by 
first diluting the hydrochloric acid with the necessary 
quantity of water (1 : 5) and pouring the shellac solution 
in a thin stream into the dilute acid. The separated 
resin is immediately washed with water. It is then 
kneaded in boiling water until the water runs off color- 
less. The resin while still warm is rolled into sticks. 

To prevent as much as jmssible the injurious effect of 
chlorine upon shellac, Sauerwein recommends an addi- 
tion of sodium sulphide to the resin precipitated by 
hydrochloric acid. 

Shellac which in bleaching las been too strongly 
attacked by chlorine is sohible with great difficulty 
in alcohol This may, however, be overcome by pour- 
ing ether over the comminuted shellac and allowing it 
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to stand 24 hours. Tlie shellac swells up in the ether 
and dissolves more readily in alcohol. 

The above-described behavior of shellac bleached 
with chlorine is very annoyinj^, and has the further (dis- 
advantage that such shellac cannot be used for lacquers 
for nietak. As the chlorine cannot be completely re- 
moved from the shellac by washing, it becomes effective 
later on when the resin is applied in the form of lac- 
quer, disagn^eablc features being produced especially 
upon metallic surfaces. 

Another method of bleaching shellac which docs not 
alter the resin is the treatmemt with animal charcoal, as 
originally given by Eisner. The alcoholic solution of 
the shellac is agitated with coarsely powdered animal 
charcoal. It is recommended^ to extract previously the 
animal cliarcoal with hydrochloric a(ad, then to remove 
the acid by washing, and finally to dry. The quantity 
of animal charcoal added to the shellac solution should 
be such that a thin paste is formed. The mixture is for 
several days exposed to the sunlight, care being taken, 
however, to avoid heat. When a filtered sample a})pears 
to be sufficiently bleadied the ])aste is brought upon a 
filter and allowed to drain off. The animal charcoal re- 
maining upon the filter may be rinsed with a little alco- 
hol. By this j)rocess a very good product is obtained, 
but at a considerable loss of resin, a portion of wdiich 
is tenaciously retained by the animal charcoal. This 
method of bleaching being too expensive is but little 
used. 

• 

A useful, though still perc^eptibly colored, product is 
obtained by the following process: The shellac is 
gradually brought in small portions into a boiling soda 
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solution, care being taken not to introduce a fresh ]X)r- 
tion before the preceding one is dissolved. Sufficient 
shellac is added so that the soda is present only in slight 
exwss. When all is dissolved keep the whole boiling 
for some time, with constant stirring. Then carefully 
cover the kettle and allow to cool. After cooling, the 
wax is found separated on the surface. It is taken otf, 
if necessary filtered, and the clear shellac solution de- 
(composed by hydrochloric acid. The separated shellac 
is repeatedly washed with warm water. 

Adulteration oj aJielkw . — Shellac is sometimes adulte- 
rated with colophony. The <let(,‘ction of the latter is 
difficult, since we have to deal with two resin bcxlies 
which exhibit a similar behavior towards s(»lvents, with 
the exception of petroleum-ether, which dissolves of pure 
shellaii only 1 to 2 per cent., but of stick lac or of 
grain lac 5 to 1 5 per cent. Ether may also serve for 
testing, it dissolving at the utmost 5 per (;ent. of shellac, 
but colophony C!ompletely. To make either one of these 
tests, shake the previously pulverized sample of shellac 
with one of the above-mentioned solvents, filter off the 
undissolved portion, and allow the solution to evaporate. 
The residue gives approximately the quantity of colo- 
phony added after deducting the shellac taken uj) by the 
solvent. This method is, however, uncertain, the results 
not being sufficiently satisfactory. 

A more rational methods is rccomraonde<l by Wiesner. 
It is based u})on the different deniities of the two resins. 
Prepare a solution of common salt or cane-sugar in 
water wliich shows a speciffij gravity of exactly 1.08, or 
at the utmost of 1.09 at 59® F. Colophony floats on 
the surface of such ar solution, while shellac sinks to 
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the bottom. Mix the powdered and uniformly sifted 
resin witli the solution and shake vigoroubly. The prin- 
ci|)al mass of the powder collects first on the surface, 
Imt the heavier shellac powder soon begins to sink, 
(juite a sharp separation of the two resins taking place. 
The upper lighter layer is then carefully poural off and 
filtered. After washing with water and drying, and, if 
desired, careful fusing, it is weighed, the exact quantity 
of colophony added b(‘ing thus ascertained. 

Mastic . — The best and most important sort of mastic 
is produced by a small tree, Flstaeia Lentiscws, Linn., 
belonging to the cashew-nut order, or Anacardiaceie. 
This tree occurs in Scio and other islands of the Greek 
Archipelago. To obtain the resin, vertical incisions are 
made in June and July in the bark of the trunk and 
larger branches, and in July and August, after the exu- 
ding mass has hardened, it is carefully removed from the 
trees and collected in baskets. This is tlie finest quality. 
An inferior quality consists of the tears which have 
dropped from the incisions upon the tiles or flat stones 
kept under the trees. 

The best quality of mastic is in globular or more or less 
elongated brittle tears of the size of a pea, which are 
externally coated with a whitish dust, or have been freed 
from it by washing, and are then of a pale-yellow color, 
j)erfectly transparent, of a glass-like lustre, and break 
readily with a conchoidal fraeture. Placed between the 
teeth the resin is easily crushed, and then softens into a 
plastic mass. Its specific gravity is 1.04 to 1,07. It 
has a balsamic odor, more apparent on being heated, and 
a not unpleasant taste. At the ordinary temperature 
mastic is very brittle; it softens at 210^^ F., and fuses 
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at 217° F., but after long storing only at 248° F. 
Towards solvents it is somewhat indifferent, it dissolving 
incompletely in the ordinary solvents for resins. A Icohol 
dissolves about and eabon disulphide about | of the 
resin, while hot acetone dissolves it completely. 

The inferior kind of mastic consists of similar tears, 
to which sand and fragments of bark adhere mixcKl with 
gray or brown-colored pieces. 

Bombay manfie. — lTnd(‘r tliis name a resin has ap- 
peared in the market which, when well selected and 
clean, closely resembles the Scio mastic but is usually 
in less clean and opacpie tears. It is obtained from 
Pktacla cahuVica and Khiujuk, 8t(K‘ks, which arc in- 
digenous to Northwestern India and Beloocdiistan. 

Mastic is seldom adultenited with other resins, though 
some varieties of gum-products resembling gum traga- 
canth from Ardractylis ymimifem aiul EchinopK r/.scesus, 
are said to be used for the purpose. Such adulteration 
may, however, be readily detected by treating the mastic 
in question with water, by wlii(4i the gum-like substances 
arc extracted and separated in the form of a jelly. 

SandiDxw . — Tiiis resin exudes from the bark of a 
species of cypress, Oallitris qmdrivalvisy Ventenat, a 
small tree of Northeastern Africa. It forms brittle, 
elongated tears of a pale, yellowish color, with a dusty 
surface, a glass-like fracture and transparent. Its 
specific gravity is 1.066. The resin softens at 212° F. 
and fuses at 275^^ F., whereupon ites wells up and evolves 
a peculiarodor. When masticated it becomes pulverulent, 
it dissolves completely in hot absolute alcohql (wherein 
it dififei’S from mastic), and in ether, amyl alcohol, 
and acetone. It is not completely dissolved by chloro- 



RAW MATERIALS. 


61 


form and carbon disulphide, and only in small propor- 
tion by benzol and petroleum-ether. 

The best means of distinguishing mastic and samhirac, 
which externally often resemble one another, is thoir 
behavior when chewed between the Teeth. Mastic 
softens into a plastic mass, while sandarac becomes 
])Lilverulent. 

The Australian 8an(lara(‘ recently brought into the 
market |)ossessos nearly the same general and chemical 
l)roperties as the African product, it ditftTing from the 
latter in tlie size of the tears, which are not perfectly 
clear and frequently very cloudy. 

Sandarac is seldom adulterated, but it is well to be 
on guard against the so-called (jcrman sandarac, which 
consists of the resin exuding from old juniper bushes, 
especially near the roots. If is readily distinguished 
from genuine sandarac by its characteristic odor when 
heated. 

Baizoin . — For the manufacture of la(;quers, this resin 
is only of secondary importance, it being chiefly used on 
account of its agreeable odor as an addition to lacquers 
which, when applied to articles, must stand a high 
temperature. The resin is obtained from Styrax Bemoin, 
a tree of medium height, indigenous to Borneo, Java, 
and Sumatra. In Sumatra it is cultivated to a consider- 
able extent, but benzoin is also obtained from wild trees. 

When the tree is about si^c or seven years old, in- 
cisions are made through the bark, when a white liquid 
resin commences slowly to exude. When sufficiently 
hard this is scraped from the bark. During the tirsf 
three years the resin contains a large number of white 
tears, and is then called by the Malays head benzoin. 
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During the next seven or eight years the tears decrease 
in number, and the product is termed belly benzoin. At 
the expiration of this time the exudation is consider- 
ably diminished, the tree cut down, and an inferior 
quality, called '/oo^ benzoin ^ scraped from the wood. 

Benzoin in lean. — This variety is met with in sepa- 
rate or loosely agglutinated, roundish or flattened })ieees, 
one or sometimes two inches in diameter, which arc ot‘a 
reddish-vellow color externally, internally wliite or 
striped, and melt at 1G7° F. 

Amygdaloid benzoin, — The better quality is distinctly 
amygdaloid in appearance on account of the milk-white 
tears, which are up to one-half inch in diameter, and 
imbedded in a red-brown translucent resin. 

Ordinary benzoin contains the above-doscrilx'd varieties 
in a })orous brown resin-mass. It is brought into com- 
merce in large rectangular blocks, which externally show 
the mode of packing and tlie impress of the material 
used for wrapping. 

All the above-mentioned varieties of benzoin pos- 
sess a peculiar odor, which becomes more apparent on 
heating. Their taste is somewhat sweetish and acrid. 
The odor of some varieties, especially of Siam benzoin, 
is pleasantly balsamic, somewhat like that of vanilla. 
With the exception of mechanical admixtures, benzoin 
should completely dissolve in alcohol. It is, however, 
only partially soluble in <^ther and in essential and fat 
oils. When strongly heakxi it ^diffuses an agreeable 
odor with the evolution of white vapors of benzoic 
acid, and possibly also of cinnamic acid. By distilling 
benzoin with water, a very small quantity of essential 
oil, possessing an agreeable odor, is obtained. 
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For testing benzoin dissolve it in pure concentrated 
sulphuric acid. All commercial varieties dissolve in the 
acid with a beautiful ])urplc color. 

ELrrni . — The botanical soun^e of this resin is unde- 
termined, but is probably Cwiarnmi eonmune, Linn. 
The elcmi now found in the market is chiefly imj)orted 
from Manilla. Other countries, especially Brazil and the 
West Indies, also ]>roduce elcmi resins, whieh, however, 
differ essentially from the Manilla ehmii, wliieh is chiefly 
employed. All these substances are balsamic resins of 
the consistency of ointment, whieh become hard by long 
storage, but can even then be readily softened. Manilla 
elcmi is distinguished from all others by its perfect crys- 
talline structure, this feature being less prominent in all 
other varieties. 

Elcmi forms soft, viscous masses, closely studdcxl 
with small crystals, and of a. greenish-white color. Its 
odor 1 ‘esembles that of dill and fennel, but when the 
j'<'sin is older and harder it has a somewhat terebin- 
thinutc odor, and its color is more lemon-yellow. The 
hardened rosin breaks with the slightest prcssui’e and 
softens very readily. Elcmi belongs to the soft resins, 
it being softer than eoloj^hony, and shows upon the 
fr('shly-fractured surface a fatty lustre. Its specifie 
gravity varies between 1.018 and 1.083. Its behavior 
on heating is peculiar; it softens at 176° F., becomes 
partially fluid at 212° F., but fuses completely only at 
393° F. Fresh elemi is a mixture of an essential oil 
(generally 10 per cent.), an amorphous resin, and a 
crystallizable resin, the latter constituent being of great 
value in establishing the identity of the resin. 

If a drop of elejiii is placed upon a slide, and after 
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spreading out by gentle heating is allowed to cool, it 
exhibits but few characteristics when viewed with the 
microscope. But on moistening the djo]) with a drop of 
alcohol, the entire mass in a short time appears as a well- 
characterized (jonglomerate of crystals, the separate con- 
stituents of which liave a long rod-like form. 

Even the better (jualities of elemi are mixed with 
chips and other impurities, which is due to tiic crude 
metliods of gaining it. It (‘an be freed from the greater 
portion of these imjuirities bycarcfid melting and strain- 
ing througli coarse linen. 

AdaUvniHon of rimi. — Elemi is almost exclusively 
adulterated with turpentine, which is of about the same 
consistency. Su(*h sojdiistication can be readily detected 
with the microseojx*. The crystalline (‘onstituents of 
turpentine have a hone-like form, and hem^e are readily 
distinguished from the straight-lined rods of elemi. 

In the manufacture of lacrpuTS and varnishes, (‘hmii 
is employed to give greatrcr elasticity to these jn’oducts. 

JHne remn {common rmn, rosin). — From the trunks 
and branches, as well as from the roots, of Pmns palmtris 
and other species of Finm^ exudes a resin which, in a 
fresh state, is quite fluid, but soon hardens to a viscous 
balsam of a peculiar nature. This balsam is yellow- 
brownish, unctuous, and viscous, but also exhibits a 
granular appearance. It has a strong odor of oil of tur- 
j)entine, and serves as the ^itial material for the fabrica- 
tion of a number of products. balsam is known 

as thick or common tiirpentmc. 

* By distilling this turpentine with water, oil of turperi’- 
tine, together with condenst'd aqueous vapors, is obtained 
as the product of distillation. An opaque, yellow- 
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brown, resinous body remains behind, which is brought 
into commerce under the name of boiled turpentme. Jt 
is found in the market in cylindrical pieces, which are 
very porous, and never clear and transparent. The quite 
smooth fracture shows a fatty lustre. Boiled turpentine 
(K)ntains much water. By careful heating, until the 
content of water is entirely removed, boiled turpentine 
yields a clear, nearly transparent resin, which, according 
to the temperature employed in expelling the water, is 
of a more or loss dark color. This resin is the common 
rctsni, Tomi or eolophmiy. If ordinary turj)entine is 
heated by itself, without water, until freed from oil of 
turpentine, a yellow rosin remains behind which is 
opaque and only slightly tnuislucent on the edges. This 
is common rosin. 

While the above-mentione(f substances do not exhaust 
the }>roducts which may be prepared from common 
resin, they are the chief representatives of such products. 

Ordinary turpentme is a thick, viscous balsam, which, 
according to its derivation and the care with which it 
has been treated, has a more or less agreeable odor. It 
consists of a resin and a volatile oil — oil of turi)entine, 
the quantity of the latter varying between 15 and 30 
per cent. The less oil of turpentine the balsam contains 
the more solid and granular its exterior condition is, and 
the more oil is present the more thinly-fluid the balsam 
is. Common turpentine has. an intensely bitter taste; 
by treatment with water the bitter substance is removed. 
Common turpentine is not adulterated ; it serves, how- 
ever, as an adulterant, it being the cheapest of all resins. 

Venice turpentine is procured from the branches of 
Larix daciduSy the European larch. It differs essentially 
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from ordinary turpentine. It comes into commerce as 
a clear, transparent, yellow balsam of a peculiar odor. 
At the ordinary temperature it is very viscid, but by 
gt'ntle heating it becomes more thinly -fluid, so that it 
can be conveniently poured from one vessel into another. 
It has a terebinthinate odor, which, however, also re- 
minds one of oil of lemon. Its taste is bitter and aromatic. 
It contains 15 to 25 per cent, essential oil. The resinous 
body contained in Venice turj)entiue is not crystalline. 
If once clarified by separating the water contained in it, 
Venice tur|3entine remains clear even when exposed to 
quite a low temperature. 

A^enice turj^entine is fre([uently adulterated with com- 
mon turpentine, such sophistication being, however, 
difficult to detect. The preseiu^e of common turpentine 
may be approximately established by carefully expelling 
the essential oil and adding a drop of acohol to tlie solid 
resinous residue. If the latter thereby becomes crystal- 
line, common turpentine is present. Ordinary turpen- 
tine made clear by diluting with oil of turpentine 
is also occasionally sold as Venice turpentine. Such 
article may be recognized by the odor, and also by the 
above-described test. 

The properties of oil of turpentine will be discussed 
later on, under Solvents.” 

lioilcd turpentine is the resin remaining behind in dis- 
tilling oil of turpentine, aud is brought into commerce 
in cylindrical pieces. It always'^tjon tains quite a con- 
siderable quantity of water, which gradually eva[X)rate8 
from the surface. According to the degree to which this 
evaporation progresses, the resin becomes more trans- 
parent and clearer, and hence the fracture of a cylin- 



RAM^ MATERIAI^. 


67 


drical piece is in the centre yellow with a reddish, 
translucent edge. The oil of turpentine cannot be 
entirely removed from the resin, the latter always 
having a perceptible odor of turpentine. • 

Common rosin contains a somewhat larger fpiantity of 
oil of turpentine than boiled turj)entine, and is opaque 
by reason of containing a considerable quantity of water. 
It is completely soluble in strong alcohol. On heating 
it fuses with a crackling noise, caused by the esca})ing 
M'ater. To determine the content of water of the two 
above-mentioned varieties of resin, place the very finely 
]>ulverized resin in a closed vessel over concentrated 
sulphuri(i aca'd until the weight no longer decreases. 

Colophony is the resin fr(‘e(l from the entire content of 
water by carefully heating common rosin or boiled tur- 
pentine. For the production of quite pale colophony, 
heating must not be carried too far. Colophony is 
brought into commerce in almost j)ale yellow to dark 
blown pieces. It is hard at the ordinary temperature, 
softens at 176° F., and melts between 194^ F. and 212° 
F. It dissolves readily and completely in eight times 
the quantity of strong alcohol ; it is also soluble in ben- 
zol, acetone, carbon disulphide, ether, and chloroform, 
the solutions showing slight fluore.scence. This resin 
also is never entirely free from oil of turpentine, the 
better qualities containing 1 or 2 per cent, of it. 

Asphdtum belongs to the/ossil resins, it being proba- 
bly the resin of petroleum. It is fi)und in many places 
throughout the world, stored in the earth or floating 
upon the sea, the best known localities being the Dead 
Sea, the Pitch-Lake in the Island of Trinidad, in Eng- 
land, France, Southern Tyrol, etc. In the first three 
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named localities it is found in larg(^ masses floating upon 
the water; in the others it is regularly mined. The so- 
called asphalt rock is a strongly bituminous limestone, 
fi*om which lar^e quantities of asphaltuni are obtained. 

Asphaltum is a pitch-black, brittle mass, with a flat, 
conehoidal fracture. Its speciflc gravity varies between 
1.07 and 1.17. It is tasteless, contains but little essen- 
tial oil, and generally dilluscs a disagreeable odor, re- 
sembling that of burning coal, which is especially per- 
ceptible when it is heat(>d. It melts at 21 2'^ F. Al)so- 
lute alcohol dissolves only about 5 })cr cent, of it, ether 
alK)ut 70 i)er cent., oil of turpentine and fat oils about 
oO ])er cent., essential oils about 33 |vt cent., the solu- 
tions showing a brown or black color. Wh(‘n set on 
fire it burns with a bright flame, d(‘positing large quan- 
tities of soot, but leaving behind little ash, and this is 
mad^ use of as a means of testing its purity, as adul- 
terated asplialtuin, whicli has been mixed with a bad 
quality of ])itch, leaves a large (piantity oi* ashes behind. 
Asphltum is mucli used for making excpllcnt elastic 
black lacquers, esjiecially suitable for lacquering iron- 
ware. 

Besides the native variety there is an artificial asphal- 
tum — a chemical product — obtained in the distillation 
of tar oils. The use of this variety is more advan- 
tageous for the fabrication of lacquers. It resembles 
the natural products, but* softens more readily and is 
less indifferent towards solvents. 

^ The following table shows the solubility, specific 
gravity, and melting-points of the resins chiefly employed 
in the fabrication of lacquers and varnishes : — 
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Table showing the Solubility, Specific Gravity, and Melting-points of Resins. — Continued. 
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Resmate esters (llarzsaureester ). — Under this name, 
C. Schaal, of Stuttgart, Germany, brings into commerce 
resin-like products, prepared according to a patented 
process, which are highly recommended for the prepam- 
tion of varnish. The })rocess of j)rep*aring tliem is 
briefly as follows : — 

Crude resinates are first freed by distillation or ex- 
traction from the more volatile or softer portions, and 
the hard residues of resinates are condensed to esters 
with alcohols or phenols by heating with or without 
pressure, and with or without the addition of substances 
promoting reaction. The resinate esters arc separated 
by distillation in vacuum into softer and harder resin- 
like b(xlies. For the j)re})aration of lacquers and 
varnishes from resinate esters, the latter arc treated in 
the same manner as the natural resins with volatile and 
fat oils, hydrocarbons or spirits of wine. 

According to an additional patent, the se})aration of 
ihe softer and more volatile portions is effected only 
after the conversion iiito esters. Therefore, the original 
resinates are condensed to esters with alcohols or phenols 
by heating with or without pressure, and with or with- 
out the addition of substances promoting reaction, and 
the resulting mixture is separated by distillation into 
softer or harder esters and oily portions. 


3. Caoutchouc auH Gutia-pfreha, 

Caoutchouc exists in the milky juic« of a very large 
number of plants in the form of minute or larger 
granules, frequently associated with starch-granules, and 
kept in suspension by mucilage. Plants capable of 



72 VARNISHES, LACQUERS, AND PRINTING INKS. 

yielding caoutchouc arc found in all parts of the world, 
and belong mostly to the natural orders of Urticac^cic, 
Euphorbiaccffi, Apocynacejc, and Asclej^^adaceae, but only 
s[)C(;ies growing in the tropics yield the product in large 
(piantity. The manner of obtaining caoiitcIioLU? and the 
first treatment of the j)roduct vary so much in the differ- 
ent countries that the qualities of the separate commercial 
varieties vary considerably. The following are the prin- 
cipal commercial varieties of caoutchouc: — 

Para caoutchouc is the best variety. It is derived 
from Brazil, and comes into market either in the form of 
spherical bottles, round disks, or square plates, the last 
two varieties being probably obtained by drying the 
crude juice upon a flat support, or by cutting open the 
bottles. The outer layers of the bottl(*s, as well as of 
the disks, are generally black-brown, while the interior 
is of a light color and frequently entirely white. 

Carthac/etta caoutchouc cennes into the market in lumps 
almost of a black color and frequently weighing as 
much as 110 lbs. Jt is obtained in New Granada and 
is very highly valued. 

African caoutchouc is least vahied. It is frequently 
smeary, and separates a dark, slightly sticky fluid. The 
exterior condition of caoutchouc is dependent, as pre- 
viously mentioned, on the treatment of the crude, milky 
juice. 1 n thin layers caoutchouc is translucent, and shows 
under the microscope numerous pores which traverse the 
interior. The most prominent qualify of caoutchouc is 
its elasticity, which, however, considerably decrease’s 
at an increasing temperature. If caoutchouc in a 
stretched state is exposed to a very low temperature, it 
remains so for a long time, but on moderately heating it 
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again becomes elastic. Chemical agents scarcely attack 
it. Concentrated sulphuric acid when allowed to act 
for a long time* produces slight carbonization. Con- 
(^cntratcd nitric acid attacks (caoutchouc and decomposes 
it after some time. Caustic alkalies do not perceptibly 
affe(;t it either in the cold or on heating. By the action 
of ammonia a peculiar emulsive mass is formed, but by 
evaporating the; ammonia with the assistance of lu^at, 
pure caoutcliouc remains behind. On heating to 248^ 
F. caoutchouc bcHHunes tin id and remains somewhat 
sticky after cooling. If subjc'cted to dry distillation, 
it }'ields, besides gaseous produds, oil of caoutchouc^ 
which is au excellent solvent for caout(4)oue. 

Towards solvents caoutcliouc exhibits a very jiecuiliar 
behavior. Most of the solvents penetrate it more or 
less completely and clause a swelling up of the mass. 
In many (‘ases a portion of the ctaoutchouc is thereby 
dissolved, but is tenaciously retained by the swelled, un- 
dissolved portion. Hence, for complete solution a large 
(juantity of solvent is requircnl. If solution is etfected 
with the assistance of hc'at, the caoutchouc is frequently 
decomposed. On evaporating such a solution a mass 
remains behind which no longer possc^sses in every re- 
spect the properties of caoutchouc, it being especially 
distinguished by a decreased capacity of drying. By 
the use of mixtures of different solvents, solutions are, 
however, obtained which con4aiii the c^aoutchouc in an 
unchanged state and leave it on drying in a thin layer. 

In dissolving caoutchouc j)articular attention must be 
])aid to its content of water ; th(.d eontalnlng tvater nevet^ 
dmolving completely. Hence it must previously be care- 
fully dried, which is best effected by exposing it in a 
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comminuted state to a temperature of from 158^ to 
176° F. iiutil the weijijht no longer decreases. 

Ill water caoutchouc is insoluble ; absolute alcohol pene- 
tmtes it without dissolving it, while ether dissolves 1 per 
cent, of itj whereby the non-dissolved {lortion swells 
up very niiuli. It is not dissolved by drying oils. 
Non-drying o/& dissolve considerable (quantities of it 
with the assistance of heat, the qualities of the caout- 
chouc, however, thereby suffering injury. Petroleum^ 
oils of rosemary awl larendrr dissolve a small quantity ; 
after evaporation there remains behind a smeary residue, 
which finally becjomes dry and brittle. 

Oil of caoutchouc is an excellent solvent^ the caoiitcliouc 
retaining all its ex(dl(*nt qualities. Oil of turpentine^ 
which contains 3 to 5 jxt cent, of sulphur, is also a good 
solvent, as v'cll as chloroform^ benzol, and carbon 
disulphide. 

A mixture of 100 parts of carbon disulphide and 6 
to 8 parts absolute alcohol gives a solvent which, after 
evaporation, leaves the caout/chouc in an undianged 
state. 

Sand, particles of bark, leaves, et(r., are found as im- 
purities of caoutcliouc, these substances being mixed 
with it in the first treatment of the raw material. A 
too large content of water, which may also be considered 
a mechanical admixture, must, however, be especially 
guarded against. • 

Gutta-percha is also the concrete ellHidation of a plant, 
Inosandra gutta, which belongs to the family of the Sapo- 
taoeae. It is a stately tree, 40 to 60 feet high, with few 
branches, with evergreen oblong or obovate, entire, 
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glossy, and underneath brownish-yellow, scaly leaves, 
and small, white flowers aggregated in little clusters near 
the top of the bramches. It is common in the jungles of 
the Malay peninsula and of the Malayan Archipelago/ 

Gutta-percha is grayish or yellow, frequently with 
red-brown streaks from fragments of bark and other 
impurities. It is hard and rather leathery or horny, in 
thin pieces somewhat flexible, and is readily cut with a 
knife. In water of about 158° F. it becomes soft and 
plastic. At 212° F. it becomes thickly-fluid and at 
248^ F. thinly-fluid. When subjected to dry distilla- 
tion it yields a volatile oil, which may be used as a sol- 
vent for gutta-percha. By exposing gutta-])ercha in the 
air to the acition of light and moisture, it becomes friable 
and brittle, and is converted into a resin-like substance. 

Gutta-])crcha is purified eitlier with carbon disulphide 
or chloroform. The mass, pr(‘viously softened in warm 
water, is pulled to piecjes with tlic fingers, and after 
superficial drying dissolved in one of the above- 
mentioned solvents. The soluti(»n is then mixed with 
strong alcohol, which absorbs the resinous constituents 
of the raw material and separates the pure gutta-percha 
solution. After se])arating the two layers of fluid and 
eva[)orating the solution, the gutta-percha remains 
behind in a nearly white state. 

Towards chemical agents gutta-percha is quite indiffer- 
ent. Caustic alkalies produce no effe(5t, nor do dilute 
acids or salt solutions. In concentrated sulphuric acid 
it swells up, and on heating gradually carbonizes. It 
is readily attacked by concentrated nitric acid, various 
products of oxidation being thereby formed. 

Gutta-percha is almost entirely dissolved in chloro- 
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form and carbon disulphide, and, with the assistance of 
heat, also in benzine, oil of turpentine, petroleum, and 
coal-tar oil ; absolute alcohol dissolveg but little of it 
with the assistance of heat, while ether dissolves some- 
what more. Tt is readily soluble in oil of caoutcliouc 
and its own pyrogenous oil. 

As regards the im])iirities of gutta-percha, what has 
been said about caoutcho\ic a}>plies to it. 

4. Sol rents. 

Of the solvents important for the manufacture of lac- 
(piers and varnishes, the fat oils have already been dis- 
cussed, and the behavior of resins towards solvents has 
also been given, llencc, it remains onl}' to mention the 
other solvents which, besides fat oils, are employed. All 
these solvents l>elong to the volatile bodies, the following 
being used : Wood-spirit^ spirit of wine^ ether, aeeioue, 
benzol, ehloroforrn, carbon disulphide, light coal oil, oil of 
turpentine. 

It must be remembered that all these fluids are in- 
flammable, and when mixed in a vaporous state with air 
they form readily explosive mixtures. Hence, in using 
them great care has to be exerdsed. 

Wood-spirit or meihyl alcohol is a product of the des- 
tructive distillation of wood, forming about 1 per cent, 
of the aqueous distillate. • 

Cinjide loood-spirit contains, beside^a number of other 
well-characterized organic combinations, a considerable 
quantity of a tar-like body, which imparts to it a deep 
brown color and a disagreeable empyreumatic odor* It 
is difficult to free entirely the wood-spirit from these 
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tar-like admixtures, and for this reason the purified 
product is comparatively expensive. 

Pure wood-spimt is a colorless mobile liquid, possess- 
ing a ])ure spirituous smell, and resembles ordinary 
spirits of wine — ethyl alcohol. Its specific gravity at 
59° F. is 0.7894, and it boils at 151'^ F. It is miscible 
in every proportion with water. Wood-spirit entirely 
free from water is seldom demanded in eommercc, the 
absolutely pure ])roduct containing mostly 99 per cent, 
of methyl alcohol ; this corresponds to a specific gravity 
of 0.800 at F. 

For the manufacture of la(‘quers, j)erfectly i)ure wood- 
spirit is not required ; it must, however, be free from 
the tar-like admixtures. A small content of acetone 
and of bodies of a similar comj)osition rather increases 
the solvent power. 

Tar-like admixtures are readily recognized by the 
characteristic odor. Acetone and bodies similar to it 
ai‘e detected by the odors peculiar to these finids, left 
behind after cvaj)orating the wood-spirit. For the 
purpose of testing, moisten a linen rag with the wood- 
sj)irit, allow it to evaporate at the ordinary tempei’ature 
of a room, and test with the nose. 

Spirits of wine or ethyl aleohol is obtained by the 
vinous fermentation of sugar, and is found in a diluted 
state in all spirituous liquors, such as beer, wine, or 
whiskey. Perfectly pure ethyl aleohol is a colorlcvss, 
mobile fluid, almost odorless ; it boils at about 174^ F., 
and when it is cooled down to — 148° F. it becomes 
viscid, but does not solidify. It should be perfectly 
volatile and not change sensitive litmus paper. By 
storing in new barrels it frequently acquires a yellowish 
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to yellow-brownish color. That this coloration is only 
due to the extractive substances of the wood is readily 
recognized by tlie alcohol becoming darker on the addi- 
tion of a few drops of lye. By allowing the alcohol to 
evaporate upon the hand no odor of fusil oil should be 
detected. This test may also be made by njoistening 
a clean linen rag. Or add to 25 to .30 cubic centimeters 
of the alcohol to be tested 8 to 10 dro})s of potash lye, 
and allow the mixture to evaporate in a small dish 
until only a small residue remains. By the same test 
beet-root alcohol is recognized by its peculiar odor, or by 
the rose-color coloration produced on mixing it with J 
part by volume of pure concentrated snlj)hiiric acid. 

^Spirihi of wine is the stronger alcohol that is generally 
found in commerce, and contains about 
90 percent, of alcohol and JO j)cr cent, 
of water. 

Rectified fipiritH are spirits rendered 
stronger and purer by rod ist illation. 

Colof/ne spirit is the highest grade of 
alcohol, having been so })unfied as to be 
devoid of all color and odor. 

In commerce it is customary to desig- 
nate the (]uantity of pure alcohol con- 
tained in a fluid by pr cent, or degrees. 
The percentage is generally guaranteed 
by the manufacturer, but can be readily 
ascertained by meam of an instrument 
called an alcoholometer or hydrometer. 
Fig. 9 shows the Tralles alcoholometer. 
The number on the scale to which the instrument sinks 
into the fluid indicates at once how many per cent, of 
pure alcohol it contains. 


Fig. 9. 
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Ether ^ ethyl oxide ^ diethyl ether ^ sometimes wrongfully, 
in commerce, called sulphuric ether, is obtained by heat- 
ing a mixture of strong alcohol and concentrated sul- 
phuric acid to 284° F. 

l^ure etlier is a very mobile liquid, poWssing a char- 
acteristic i)enctrating odor and burning taste. It boils 
at 94° F., and at 59° F. has a specific gravity of 0.728. 
It is somewhat soluble in water, 12 parts of the latter 
at a medium temperature dissolving about 1 part of it. 
It mixes with alcohol in all proportions. It is highly 
inflammable, burning with a luminous flame. Its vapor, 
which is 2.557 times heavier than water, and which can 
be })oured from vessel to vessel, forms with air an explo- 
sive mixture. 

Ether should not change sensitive litmus pa})er, and 
should evaporate without residue at the ordinary tem- 
[lerature of a room. The solution of ])ure ether in 
w^atcr is clear; if it opalizes, it may be due to a content 
of heavy oil of wine. On evaporating surh ether upon 
linen or three or four thicknesses of blotting-paper, an 
odor remains for some time. A content of water in 
ctlier is established by shaking it with dust-dry car- 
bonate of potash. In the presence of any considerable 
quantity of water the carbonate of potash becomes moist 
and adheres to the sides of the vessel. Pulverized 
tannin is still more suitable for this purpose, it running 
together on the bottom of th^ vessel to a syrupy fluid. 
For the detection of alcohol, shake equal parts by volume 
of the ether to be tested and of water in a graduated 
cylinder, and allow the mixture to repose. The fluid 
then separates into two layers, of which the lower aque- 
ous one will be the greater the more alcohol is contained 
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in the ether. The above-mentioned tests suffice for all 
practical purposes. 

Aceione is found in the aqueous pl:^ 1 ducts of the de- 
structive distillation of wood. It is obtained in a pure 
state by tlie distillation of a mixture of calcium acetate 
and quicklime. It forms a clear, colorless, mobile 
fluid, boiling at F., and having a pleasant odor. 
Tlie specific gravity of the commercial article varies 
between 0.792 and 0.800 at 15° F. It is inflammable 
and burns with a bright flame. It is miscible in every 
])ro])oi‘tion with water, spirits of wine, ether, and chloro- 
form. It is an excellent solvent for fats, resins, etc., 
but its general use is prevented by its rather high price. 

To detect the presence of water in acetone shake the 
sample with dry calcium chloride, which, if the acetone 
be free from water, should not deliquesce. A slight 
opalescence of a mixture of wat(;r and acetone indicates 
a content of empyreumatic substances. 

Benzol . — Pure benzol l>y itself is not Tised in tlie 
manufacture of lacquers, but it has l)ecn so often men- 
tioned in describing the properties of and tests for resins, 
that foi* the purpose of testing these substances it seems 
advisable to give a short descrij)tion of its properties. 

Benzol is obtained from the light coal-tar oils. In 
a pure state it is colorless, of considerable refractive 
power, mobile, of a peculiar, not disagreeable odor, 
boils at 176° to 212° F. jmd burns with a bright flame, 
depositing much soot. Its R|)ecifie^ravity at 59° F. is 
0.8841. It is only slightly soluble in water, but the 
water shaken with it possesses the peculiar, sweetish, 
benzol odor. At 23° F. benzol congeals to a crystalline 
mass, and can in this manner be readily freed from 
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adhering foreign hydrocarbons. It is an excellent sol- 
vent for fats, oils, rosins, and caoutchouc, but on account 
of its high price .cannot be advantageously used in the 
manufacture of laccpicrs. 

Chloroform . — Fov the preparation of lacquers the 
ordinary cornmer(Mal article may be employed. ]t is a 
clear, mobile, colorless tlui<l, which does not change 
litmus paper. It has a peculiar, sweetish, ether-like 
odor and taste. Its specific gravity varies between 
1.492 and 1.490. It boils between 1411^ and 145° F. 
In water chloroform dissolves but slightly, but it im- 
parts to it its pecailiar odor and tast(‘. It is misdble in 
every proportion with sj)irits of wine and ether ; on 
mixing with the latter, heating takes place. On mixing 
chloroform with caustic; potash lye and very moderately 
heating, it is completely decomposed, an odor of hydrate 
of chloral becoming pcrcej)tible, and potassium chloride 
and ])otassiuin formate being at the same time formed. 

In working with fluids containing chloroform, great 
care should be exercised. Used externally, chloroform 
in consequence of its volatility j)rodu(‘es a strong sensa- 
tion of cold, and, by continued strong rubbing, burning 
and reddening of the skin. Inhaling vapors of chloro- 
form for some time causes unconsciousness, which under 
all conditions has disagreeable consc‘(piences, and may 
even prove fatal. 

When chloroform is shaken in a perfectly clean, 
glass-stoppered vial with an equal bulk of sulphuric 
acid, no color should be imparted to either liquid after 
remaining in contact for 24 hours. Slioiild a coloration 
appear the chloroform is not pure. If 5 cubic centimeters 
of purified chloroform be thoroughly agitated wdth 10 
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cubic centimeters of distilled water, the latter when 
separated should not affect blue litmus paper (absence of 
acids), nor test-solution of nitrate of^silver (chloride), 
nor test-solution of iodide of potassium (free chlorine). 

Carbon chmlphide is obtaiue<l by passing sulphur 
vapor over red-hot charcoal. Pure carbon disulphide 
is a transparent, colorless liquid of great refractive and 
dispersive power, of a pure, ethereal, chloroform-like 
odor, and a cooling, aromatic taste. The smell of the 
ordinary article is offensive. Carbon disulphide burns 
with a blue flame, forming carbon dioxide and sulphur 
dioxide. It becomes explosive when its vapor is mixed 
with air. Its specific gravity varies between 1.268 and 
1.270 at 59° F. It boils under ordinary atmospheric 
pressure at 115° F. The vapor of carbon disulphide is 
highly inflammable, it igniting on contact with a glow- 
ing substance (for instance a cigar), and hence the great- 
est c<are should be used in handling it. 

Carbon disulphide suffers parti^J decomposition by 
light, and is, therefore, best kept in a dai’k room. Only 
traces of it are soluble in water, but it imparts to the 
latter its j)eculiar odor and taste. It is also only par- 
tially soluble in dilute spirits of wine, but is miscible 
in every proportion with 90 per cent, spirits of wine, 
ether, essential and fat oils. 

Carbon disulphide is an excellent solvent for a large 
number of substances, especially for resins, balsams, 
caoutchouc, gutta-percha, paraffin, anKl wax. 

For the purpose of testing carbon disulphide the fol- 
lowing directions will be sufficient. On evaporating it 
leaves behind some sulphur, which is due to the sponta- 
neous decomposition of the fluid. On shaking with 
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water the latter should uot change blue litmus paper. 
On shaking with a solution of acetate of lead the mix- 
ture should not turn blactk or brown. 

lAght coal oil — Of the readily volatile products ob- 
tained in the distillation of coal tar, the portions passing 
over up to 230*^ F., which contain the greatest quantity 
of bcuzol and are used for its preparation, are first 
caught. What })asses over between 230° and 248° F. is 
brought into . market as the so-called light oil. The 
specific gravity of this product varies between 0.905 
and 0.910. It may be used without further treatment 
for dissolving resins, etc., but a product especially suit- 
able for the manufacture of lacquer is obtained by treat- 
ing the light oil successively with potassium chromate, 
pyrolusite, and sulphuric acy:l. The specific gravity of 
the oil thus obtained is 0.880 ; it is clear as water and 
should not turn yellow. The first volatile products 
obtained in the fractional distillation of crude petroleum 
v TV much resemble light oil in their exterior properties. 
The following table by Th<emer shows their specific 
gravities, boiling-points, and uses : — 

Hume. Sjtecific Oravity. Hoiling-point. Use. 

('ymugene . . — from 32^^ F. on. For tho prepa- 
ration of ice. 

Rhigolene . . 0.625 122° F. 

Naphtha or pe- 
troleum-ether 0.670 to 0.675 ^ 122° to 140° F. Extracting 

agent. 

Benzine . . . 0.680 to 0.700 140° to 176° F. do. 

Artifioial oil of 

turpentine . 0.740 to 0.745 Cleansing oil. 

These products are less suitable for the manufacture 

of lacquer than the light coal oil. If their use is pre- 

1 
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scribed in any of the receipts given later on, it is advis- 
able to substitute a eorresj)onding (piantity of light oil 
for them. ‘ 

There is also^ found in coniinerce a benzine prepared 
from brown coal, which, however, cannot be recom- 
mended. It has an odor reminding one of i-adishes and 
onions. 

OU of turjiCDfinc is obtained by distilling the oleo- 
resinous exudation of various species of In the 

manufacture of varnishes only tlie [)uriticd, entirely 
colorless j)roduet should be ein})loyed. Such oil of* tur- 
pentine can only be pre])ared by n^pcated distillation of 
the crude product with steam, and the addition of a 
small (|uantity of (|uicklime. 

rurified oil of turj)entine is a lim])id, mobile, clear, and 
colorless fluid of a j)eeuliar, jMaietrating odor and a 
specific; gravity of to 0.890, It boils between 

813" and 315" F. When cooled to — 10.5" F. it sepa- 
rates a delicate, vhile^, crystalline body. Oil of turpen- 
tine consists solely of carbon and hydi“ogen^ By tiic 
action of air and light it becomes yellowish to brownish 
and separates a brownish body ; in this stale it also con- 
tains oxygen. Such })artially re^sinified oil can only be 
restored by repeated distillation with steam over quick- 
lime. 

The following determinations suffice for testing oil of 
turpentine. Blue litmus paper should not be reddened 
by it. The oil should dissolve in 10* to 12 parts of 90 
jX'r cent, alcohol. If a perfectly clear solution is not 
obtained, it is an indication of adulteration with benzine. 
A drop of the oil evaporated upon a glass plate at the 
heat of the water bath sliould not leave a residue. By 
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shaking oil of turpentine with equal parts by volume of 
water of ammonia, the mixture on being allowed to 
repose should separate into two clear, colorless layers. 

Oil of turp(Mitine should be kept in wejl-elosed vessels, 
and, if possible, in a dark room. 

5. ( hfori n [/-matters. 

Resins or guni-resins arc <*l>iefly used for the prepara- 
tion of colored laccpiers. In some cases an article 
pjiinted with a color mixed with varnish is coated with 
a colorless lacquer, but in com|>aratively few cases are 
la(;quers rubbed with earth colors. For oil paints 
mineral colors are used. 

The following resins, gutn-resins, and similar sub- 
stances are chicdly used : DrayouJs bloody tanneric, sn7i- 
ders-wood, (/amhof/c, (onioftoy saffrony f/rahi-lae, indigo. 

J>ragon’s blood . — There are several distinct and well- 
d 'fined varieties of resin known under the name of 
dragon’s blood. Each variety is probably derived from 
a different genus, but there is probably no difference in 
resins derived from ditlcrent species of the same genua. 

An East Indian resin is at the jiresent day the most 
(jouimon commercial resin of dragon’s blood. It is 
procured from the fruits of a rotang palm, (hlamus 
Draco, Willd. The resin which exudes on the fruits is 
separated by beating these iiT a sac, and then sifting out 
the fruit scales and other refuse. The resin is next 
softened by exposure to the sun, or warming in a vessel 
plunged in hot water, and then moulded into sticks or 
balls, which are wrapped in a piece of palm leaf. An 
inferior kind is obtained by boiling the pounded fruits. 
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Two kinds are exported, and of which 

the former is the finer. 

Dragon’s blood is of a dark red-brovVn color on the 
surface, of a brijghter red, glossy, and somewhat porous 
internally, transparent in very thin splinters, and breaks 
with a resinous but irregular fracture, caused by the 
fruit scales and other impurities which arc always 
present — in largest proportion usually in lump dragon’s 
blood. Its specifics gravity is 1.196. The pure resin, 
the quantity of which in the commercial artide varies 
lietwecn 60 and 90 per (‘ciit., is readily soluble in alcohol, 
benzol, chloroform, acetic acid, and petroleum, but almost 
insoluble in ether and oil of turpentine. 

ad altered ion>i of dragords blood dammar and colo- 
phony may be mentioned, \v'hich are generally add(‘d in 
preparing the resin for market. Both arc readily de- 
tected by treatment with (jther or oil of turpentine. In 
the poorer qualities the admixed foreign resins can fre- 
quently be recognized by the naked eye. 

Tarmric . — This body is the rhizome of a .perennial 
])lant indigenous to India and extensively cultivated 
throughout Southern Asia and in many islands of the 
Indian Ocean. Two principal varieties are known, 
Carmrna longa and C. rotunda. The two varieties are 
externally covered with a yellowish-gray, soft and 
friable corky layer, and break with a short and smooth 
fracture of a horny or resiflous lustre. The interior is 
of a gamboge to brown-yellowish colorfthe centre usually 
of a deeper tint and separated from the outer portion by 
a circular line. The nearly uniform color and glossy 
appearance of the interior are due to the scalding of the 
rhizomes previous to drying, whereby the starch has 
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been converted into a pasty mass. The quality of tur- 
meric is approximately judged by the brightness of the 
tint and the degree of lustre upon the fracture. 
Turmeric has a p(?culiar aromatic odor* and a warm, 
aromatic and bitterish taste. 

Curcuma longa^ or long turmeric, is 1 to 2 inches long, 
I to J inch thick, straight or curved, mostly simple, 
nearly cylindrical and somewhat annulated by the leaf 
scars, (hircuma rotunda, or round turmeric, attains a 
length of to 2 inches with a diameter of 1 inch or 
more; it varies in shape between globular, oblong, and 
]>yriform, has annular marks from the sears of the leaf- 
shcatlis, and is beset with root seal’s and a few fibres or 
their remnants. 

Tfie rliizomes contain a yellow coloring-inalter 
which is readily solubicjn spirits of wine, light coal oil, 
and ether, but insoluble in water. 

Alkaline lye dissolves the coloring-matter with a red- 
dish-brown color ; by adding an acid, the coloring-matter 
is again separated from the solution. 

Commercial turmeric powder is frequently adulterated 
with pea-meal, which can be detected only by a micro- 
scopical examination. 

The coloring-matter of turmeric is not constant, it 
being bleached by the sun, and hence its use becomes 
more and more limited. 

The principal commercial varieties of turmeric are 
Chinese, Bengal, Madras, Java, and Cochin turmeric, 
the Chinese being considered the best. 

Sanders-wood.”- Lignum santali rufjrum, or red sanders- 
woo<l, is sometimes confounded with sandalwood. It is 
the wood of Pterocarpus santalinm, indigenous to the 
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mouritairious portions of the East Indies. The wood is 
hard and heavy ; the interior is of a blood-rod color and 
the exterior more brown-red or brownisli. Sanders-wood 
is brought into, the market in large logs and sometimes 
in fine chips and in a coarsely or very finely powdered 
state. Tlu‘ [lowder is frequently adidterated with red 
chalk, which may be determined as follows : Triturate 
about 2 grammes of the ]>owder with, at the utmost, 10 
drops of water, so that an intimate mixture is formed, 
and shake with chloroform. After nqiosing for some 
time tlie wood will be found floating upon the chloro- 
form, while the mineral admixtures have settled on the 
bottom. The taste of the powdcT should also be tested. 
It should not bo bitter, nor sweetish, or astringent. On 
incinerating the powder, a/.the utmost 1.5 per cent. ot‘ 
ash should remain behind. 

Sanders-wood yields fluids of diflerent colors according 
to the solvent with which it is treated. Weak alkaline 
lyes give a red-violet solution, spirits of wine a bright 
red, ether a yellow, and water one of a scarcely peri'ep- 
tible yellow-red color. By diluting the alcoholic solu- 
tion with water it becomes yellowish, and by heating the 
alkaline solution it acquires a brown color. 

Gainfjo(j (\ — This is a gum-resin obtained from Gar- 
clfiia Hanburilj Hooker, a medium-sized tree indige- 
nous to Siam, Cambodia, and Cochin China. It is ob- 
tained by making incisions in the bark of the tree, the 
resin being coIIccUkI in the joint of a bamboo, occasion- 
ally also in other vessels, where it is allowed to harden. 
The resin hardened in bamboo joints comes into com- 
merce in cylindrical sticks, 6 to 8 inches long and 1 to 
2 inches in diameter, called ^^tijies.’^ The resin col- 
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lected in other vessels is broken np in small pieces. 
The surface of the ‘^j>ipcs” is striated longitudinally 
from im[)ressions of the bamboo, and ocmsionally 
contains some splinters of it. Gamboge breaks easily 
with a flattish, eoiKihoidal, smooth fracture, of a deep 
orange-red tint, and of a waxy somewhat resinous lustre; 
thin splinters are slightly translucent. It yields a bright 
yellow powder, and on being triturated with water a 
uniform bright yellow emulsion is readily obtained. 
The content of resin varies between 80 and 87 per cent. ; 
the content of mucous substance b(‘tween 10 and 12 per 
cent.; the rest is moisture. Gamboge is inodorous, but 
the dust is sternutatory, and has a disagreeable a(;rid taste. 
Inferior qualities of ])ipe gamboge are of a brown or 
gray tint, harder, ot‘ a dull (‘grthy or irregular fracture, 
and less inclined to produce a uniform emulsion. 

Gand)oge is sometimes adulterated with rice flour, 
sand, and ground bark. Such sophistications are recog- 
iii/ed by treating the resin i’edu(;ed to a fine powder with 
00 j)er cent. sj>irits of wine. 

Annotto . — This coloring-matter is obtained from the 
seeds of Bixa Ordhtna, Jiinn., a medium-sized trexj in- 
digenous to tropical America. The seeds are soaked or 
allowed to ferment in water, rubbed between the hands 
and upon a sieve, crushed and finally completely mashed, 
and again washed with water. The coloring-matter 
subsides and is formed into cakes. 

According to the manner of pac^king, there are distin- 
guished ; — 

Ead Indian annoUo ; thin, quite dry cakes of a 
disagreeable odor. 
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mountainous portions of the East Indies. The wood is 
liard and heavy ; the interior is of a blood-red color and 
the extt‘rior mon^ brown-red or brownisli. Sandej's-wood 
is brought into, the market in large logs and sometimes 
in fine chips and in a coarsely or very finely powdered 
state. The j>owder is freqiiently adulterated with red 
chalk, which may be determined as follows : Triturate 
about 2 grammes of the powder with, at the utmost, 10 
drops of wafer, so that an intimate mixture is formed, 
and shake witli chloroform. After rej)osing for some 
time the wood will be found floating upon the chloro- 
form, while the mineral admixtures hav(! settled on the 
bottom. Tile taste of the powder shoidd also be tested. 
It should not be bitter, nor sweetish, or astringent. On 
incinerating tlie powder, II/; the utmost ].r3 per cent, of 
ash should remain belli nd. 

Sanders-wood yiehls fluids of clifienuit colors according 
to the solvent with which it is treated. AVeak alkaline 
lyes give a red-violet solution, spirits of wine a bright 
red, ether a yellow, and water one of a scarcely penep- 
tible yellow-red color. By diluting the alcoholic solu- 
tion with water it becomes yellowish, and by heating the 
alkaline solution it acquires a brown color. 

(jramfjoge . — This is a gum-resin obtained from (ktr- 
cinia Hanburiiy Hooker, a medium-sized tree indige- 
nous to Siam, C’arnbodia, and Cochin China. It is ob- 
tained by making incisions in the bark of the tree, the 
resin being collected in the joint of a bamboo, occasion- 
ally also in other vessels, where it is allowed to harden. 
The resin hardened in bamboo joints comes into com- 
merce in cylindrical sticks, 6 to 8 inches long and 1 to 
2 inches in diameter, called ^ipipes.^^ The resin col- 
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lected in other vessels is broken up in small pieces. 
The surface of the “])ipes” is striated longitudinally 
from impression's of the bamboo, and occasionally 
contains some splinters of it. Gambogt; breaks easily 
with a tlattish, conchoidal, smooth fracture, of a deep 
orange-red tint, and ot‘a waxy somewhat resinous lustre; 
thin s|)linters are slightly translucent. It yields a bright 
yellow ])owder, and on being triturated with water a 
uniform bright yellow emulhion is readily obtained. 
Tiie content of resin varies between <S() and 87 per cent.; 
the eontent of nuu^ous substance belween 10 and 12 ])er 
cent,; the rest is nnHsturc. Gamboge is inodorous, but 
th(‘ dust is sternutatory, and has a disagreeable acrid taste. 
Inferior qualiti(‘s of pipe gamboge are of a brown or 
gray tint, harder, of a dull earthy or irregular fra(^ture, 
and less inclined to ])roduce a uniform emulsion. 

Gamboge is sometimes adulterated with rice flour, 
sand, and ground bark. Such soj)histications are recog- 
iii//od by treating tlie resin reduced to a fine j)owder with 
f)0 per cent, spirits of wine. 

Annotto . — This coloring-matter is obtained from the 
seeds of Blxa Orelhnay Linn., a racdiuin-sizcd tree in- 
digenous to tropical America. The seeds are soaked or 
allowed to feiancnt in water, rubbed between the hands 
and upon a sieve, orush(‘d and finally completely mashed, 
and again washed with water. The coloring-matter 
subsides and is formed into cakes. 

According to the manner of jiacking, there are distin- 
guished : — 

Eamt Indian annotto; thin, quite dry cakes of a 
disagreeable odor. 
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Cayenne annotto ; moist cakes of a still more disa- 
greeable odor ; they are enveloped in bast. 

Brazil annotto occurs in reed mats* lined with palm 
leaves. * 

SticJx annotto ; dry, cylindrical masses. 

Annotto forms a more or less soft, pasty mass of a 
blood-red color, becoming harder and red-brown on 
ex})osiire. It has a peculiar odor and a disagreeable, 
saline, and bitter taste. To keep it moist it is moist- 
ened with urine, and hence its disagreeable odor and 
the delicate white coating of amrnoniaeal combinations 
frequently found upon it. Annotto is nearly insoluble 
in wab r, but colors it yellow, and dissolves almost com- 
pletely in alcohol, ether, fixed oils, and alkalies, with an 
orange-red or dark-red (^oli)r. When tnnited with con- 
centrated sul[)liurie acid it becomes first dark blue, then 
green, and finally violet, 

AdidteratlonH of annotto with ochre, brick-dust, sand, 
gypsum, and the like arc discovered by their insolubility 
in hot alcohol. One of the most disgusting impurities 
is the moistening with urine. Such an annc'tto on being 
heated with soda solution gives a j^erceptible amrnoniaeal 
odor. 

Saffron consists of the stigma of the saffron jdant, 
Croats satmis, Linn., which is indigenous to Oriental 
countries and has been cultivated from an early period. 
Each stigma is 1 to hiches flattish tubular, 
almost filiform l)elow, gradually enlarged above, slit on 
the inner side, and with several roundish tcicth on the 
edge. Dried saffron is flexible and tough, of a brownish- 
red or orange-brown color, somewhat unctuous to the 
touch, of a peculiar aromatic odey:, and a bitter, aromatic. 
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and warm taste. It retains about 12| per cent, of 
moisture, and, after this is expelled, becomes friable and 
more readily pulvfcrizable. When chewed it tinges the 
saliva deep orange-yellow. 

Cahe saffron occurs seldom in commerce. In its loose 
conditiou it is sometimes called luty saffron. Several 
varieties are distinguished. Spanish saffron is usually 
collected with considerable portions of the styles, which 
are readily distinguished by their yellow color. French 
or Gaflnais saflTron is mostly of a better quality. The 
excellent saffron collected in eastern Pennsylvania is 
known here as American saffron — a term which in 
other ])arts of the United States is used to designate the 
florets of Carthamus iinctorius. 

Saffron is subjected to nume^rous adulterations. The 
apj)earance of an inferior quality is sometiiiK'S improved 
by oil or by glycerin ; it then leaves a greasy stain on being 
slightly pressed between paper. Partially exhausted 
satUon, which is frequently mixed with good saffron, is 
recognized by the lighter and more uniform color of the 
stigmas. The tubular florets of Carthamas are readily 
distinguished by their five-toothed corolla and the pro- 
jecting anthers with style. Fibres of dried and snmked 
beef have also been known to occur as adulterations, 
-and in fact of late years the sophi.stications have been 
made with such ingenuity that it requires tedious tests 
with the assistance of all ])09sible technical agents to 
establish their presence. As at the present time other 
coloring substances are known which form very good, 
but decidedly cheaper, substitutes for saffron, the latter 
is now but little used in the preparation of lacquers. 

Stick-lac has been mentioned under shellac. The color- 
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iiig-niattcr of lac is soluble in water, and forms with 
metallic oxides insoluble lacfjuers of ditfereiit colors, ac- 
cording to the nature of the metal usf-d. 

Iii<li(/o . — This magnificent blue coloring-matter is ob- 
tained from the indigo plant, Aiiif hulkjofeva, indigenous 
to the Indies, but also cultivated in other tropical 
countries. Dealers divide it into a large number of 
varieties, and it should always be bought in ])ieces, the 
powdered article being frecpiently much adulterated. A 
good (piality of indigo should show a mealy fracture, 
not soli<l and hard. When rubbed with a smooth 
artide it should give a coj)|)er-r(‘d lustrous streak. In 
the manufacture of lac<pier indigo is of lm})ortance only 
as a body color, since the solution effected with sid])huric 
acid cannot be added to lae(juers. 

me is obtained from indigo by the follow- 
ing process: Place in a |>orcclain or eaithcnwarc })ot 1 
part of best indigo finely pulverized, 1 part eadi of 
fuming and of ordinary sulphuric acid. Stir constantly 
to avoid too strong heating, th(‘n cover the. vessel and 
let it stand for 24 liours. When all the indigo is dis- 
solved, which may be re(!Ognized by a drop taken fiH)m 
the pot and thrown into a glassful of water, eoloi'ing 
the latter blue without forming a precipitate, pour the 
solution into water, dilute it with ten times its volume of 
water, filter, and precipitate the indigo-carmine with car- 
bonate of potash or soda a^long as effervescence continues. 
Collect tlie precipitate upon a filter^)f wool or felt and 
allow to drain off. Pure indigo-carmine is soluble in 
pure v^ater, but not in water containing salt. 

To color varnish with indigo-carmine the latter is 
triturated with varnish upon the pounding-stone and 



snfTioient varnish is gradually added to form a fluid 
mass, and this is stirred together with the rest of the 
varnish. = 

With tije cxeeption of indigo, the above-mentioned 
eol(»ring-matters’ are used in the manufaetnre of lacquers 
only on account of the solubility of tlie actual coloring- 
matter contained in them in alcoholic, ethereal, and oily 
liquids. As covering-colois, numerous mineral colors 
are also (‘inployed. The finest (jualities should, of 
course, be selected, and for alcoholic lacquers to be tri- 
turat('d with covering-colors, only the lightest coloring- 
matters should be tak('n ; the heavier mineral colors 
deposit too readily, and, after long standing, form a 
dense s('diment v\diich cannot again be uniformly mixed 
with the fluid. ^ 

Ah'iIUk^ (‘olovH . — In the use of these colors great care 
should be exercise d, since in the manufacture of lacquers 
substances generally occur which chemically affect a 
number of aniline colors, whereby the tone of color is 
changed and even entirely destroyed. Aniline colors 
are prepare d on a large se*ale in spee*ial factorie^s, jiarticii- 
larly so in Germany. The'se* colors are produced fremi 
(“eial-tar, anel are eibtained e)f all shade's and temes. 
When they are added to varnishes the resulting color is 
bright, beautiful, and sparkling, especially se) when ap- 
plied to a metallic surface. These beautiful coleirs, 
however, are not stable, and,* therefore, it is better to 
employ lacquers and varnishes colored with organic 
bodies, such as the dye-woods, etc., when a colored 
durable vaniish is required. 

A peculiar kind of lacquer which is prepared with 
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the assistance of aniline colors, the so-called rmmte 
colorn^ will be described later on. 

ihe coloring of lacquers and varnishes by means of 
colored, trans})ar(Mit, metallic combinations, may be 
effected by combining in a suitable manner the respec- 
tive metallic oxides with resinous substances, wliicli are 
of an acid nature. Such colored lacquers will also be 
described later on. 
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OXIDIZING AGENTS (DRIERS) FOR CONVERTING 
OILS INTO SICCATIVE OR BOILED OILS. 

Tjje proj)erty of clryine^ oils to become iiard in- a 
certain tiriKi when exposed in thin layers to the air, is 
increased by certain metallic compounds to such a degree 
that tliey dry in a comparatively short time. The 
preparation of siecativ(‘ or boiled oils entirely depends 
on a suitable treatment of th(‘ drying oils with metallic 
compounds. 

Tlic compounds of three metals, viz., of lead, man- 
ganese, and, to a limited extent, of zinc, are especially 
suited for this purjmse. 

Compounds of leai>. 1. TAfharf/c. — This is the 
monoxide of lead, it is also called massicot, and, ac- 
(!ording to its lighter or darker color, silver or ^^hite 
litharge or gold or red litharge. It is formed by heat- 
ing lead in contact with air, a film being thereby formed 
upon the surface of tlie metal, which is renewed as fast 
as removed, and so on until all the lead has been oxi- 
diztni. On a large scale litharge is obtained as a by- 
product in extracting silver frgm argentiferous lead, and 
is freed from small particles of lead mechanically mixed 
with it by grinding and washing. 

Pure litharge is a yellow poAvder, sometimes of a 
lighter or darker color. It fuses at a strong red heat, 
and w^hen cold solidifies into scaly, crystalline masses. 
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2. Red lead, red oxide, or minium , — This is also an 
oxide of lead, and contains more oxygen than the com- 
mon monoxide. It is maiinfacitiired by carefully heating 
litharge in contact with the air until it is brought nearly 
to its point of fusion, but without allowing the heat to 
rise to the melting-}>oint of litharge. The monoxide 
eontinues to absorb oxygen from the air, and is gradually 
changed into a ])owder of a peculiar red color, which is 
used as a paint, and also as a very durable cement for 
glass and water conduits. 

f], Swjar of lead or aeefafe of lead. — ddiis is a crystal- 
lized salt, which is obtained l)y dissolving litharge in 
vinegar and evaporating the solution. The crystals 
have an intensely sweet taste, but a very disagrec^able, 
metallic after-taste. They are p(usonous like all other 
compounds of lead, and when (‘X])osed to the air become 
covered with a white effloresc(‘nce. On dissolving sugar 
of lead in water a portion may remain undissolved, and 
the fluid will have a milky a|)|)earancc. In such case 
an insoluble acetate of lead has been formed, but it can 
in a short time be entirely dissolved by adding a small 
quantity of vinegar to the fluid, and heating. 

Dimdmniaejes of had compounds . — Although com- 
pounds of lead produce siccatives which leave nothing 
to be desired as regards their drying (pialities, they pos- 
sess the disagreeable ])roperty of having an uncommonly 
strong tendency towards^ com billing with sulphur, the 
sulphide of lead thus formed being of aiblack color. Small 
quantities of sulphuretted hydrogen, which is gene- 
rated in cesspools and manure lu^aps, arc always present 
.in the air of our dwellings, even the human cuticle 
secreting small quantities of it. Therefore, siccative 
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oils prepared with a lead compound when exposed to 
the air will soon absorb sulphuretted hydrogen and 
acquire a darkei color. This change may be readily 
observed by the difference in appearance of an object 
painted white and varnished a tew months ago from 
one freshly painted and varnished. While th(‘ latter 
will present a pure white color, the former will have 
acquired a yellow tone from the lead in the siccative oil 
having l)ecn })artially eonv(‘rt(‘d into sulj)hide of lead. 

But a still gn^ater disadvantage arises when a sicca- 
tive oil prepared with lead is to lx* used with diiferent 
artists’ colors ; some of these eoloi’s, for instance, cad- 
mium yellow, cinnabar, ek*., consisting of sulj)hur com- 
binations, Now, if by means of such a color siccative 
oil is brought into intimate^ contact with suljdiur, a 
reoipi’ocal action takes place in a short time between the 
lead in tie' siccative oil and the sulphur in the color, the 
result being always the formation of black sulphide of 
h r.'l, whereby the pigment loses its Ix'auty and lustre, 
and in a short time assumes a smoky appearance. 

An excelh'nt substitute for the lead combinations, as 
far as the fabrication of lacquers and varnishes is con- 
cerned, has been found in the 

Compounds of rnamjanci^c , — Manganese is a metal 
closely resembling iron in its [>roperties. The most 
valuable ore of manganese is the peroxide or dioxide, 
the mineralogical name of which is pyrohmte. It fur- 
nishes the raw material for preparing the compounds of 
manganese, or, should it be preferred not to use this 
body, the sulphate of protoxide of manganese can be 
bought in a pure state in the stores. It forms beautiful 
rose-colored crystals, soluble in water. 

7 
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To dissolve pyrolusite, heat it in a vessel of stoneware 
or glass together with hydrochloric acid, whereby con- 
siderable quantities of chlorine are disengaged. Where 
chlorine can be profitably employed, it may be recom- 
mended to work in this manner, otherwise it is more 
convenient to use the sulphate of the protoxide. 

Hydrate of protoxide and protoxide of manganese . — 
These compounds are formed by adding caustic potash 
to a solution of manganese in water. The whitish-giay 
precipitate which is formed is collected upon a filter, 
washed eight or ten times with water, and dried. During 
this process air must, however, be excluded, as the pro- 
toxide eagerly absorbs oxygen from the air, being thereby 
changed into sesquioxide, which may be recognized 
by the precipitate ac^quiring a brown color. For tin’s 
reason the protoxide is less fre<}uently used as such, but 
is generally liberated from a compound only at the 
moment when it shall act upm the oil. How this is 
accomplished will be explained later on. 

Hydrate of sesquioxide and sesquioxide of manganese are 
formed by [)reparing the hydrate of the protoxide in the 
above-described manner ; but the prec*i])itate is allowed to 
dry in the air, whereby it is changed into the hydrate of 
the sesquioxide by absorbing oxygen. The hydrate thus 
formed is freed from water by gently heating it, and thus 
the sesquioxide of manganese is obtained. The pure 
sesquioxide is a soft, dark -brown powder. 

Fermanganate of potassium is founds in commerce in 
beautiful dark-red crystals, forming, when dissolved, a 
deep purple, liquid. It readily evolves oxygen. 

Borate of manganese is the most important of the 
compounds of manganese used in tlie manufacture of 
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siccative oils. It may be obtained in commerce in a 
sufficient state of purity for this purpose, but it is so 
easily prepared tl>at it is of advantage to the manufac- 
turer to prepare it. Tlie process diffiers somewhat accord- 
ing to whether pyrolusite or manganese sulphate is used. 

From pyrolusite it is obtained by dissolving the latter 
by boiling with hydrochloric acid. The solution is next 
{‘va})orated in a porcelain dish until it seems to contain 
but little acidity, when solution of soda in small por- 
tions is from time to time added to it. After the first 
l)ortions of the soda solution have been added the fluid 
effervesces, and the prccii)itate foinied is immediately re- 
dissolved. This is continued as long as any free acid is 
])resent. Should the precij)itate not re-dissolve even if 
thoroughly stirred up, add cayefully a small quantity of 
the soda solution. This addition of soda solution is 
('utirely discontinued when the preeij)itate formed in a 
sample of tht; fluid is perfectly wiiite, wliich proves that 
th ‘ fluid contains no more sesquioxide of iron. If the 
latter vveie })resent, the borate of manganese would be 
colored bi’own. The fluid is then filtered and a hot 
solution of borax added as long as a white precipitate is 
formed. This precij)itate, consisting of pure borate of 
manganese, is filtered off and washed wdth hot water 
until a drop of the wash water leaves no perceptible 
residue when evapoiated upon a watch crystal. The 
funnel containing the salt is fhen covered wuth filtering 
paper and the borate of manganese dried. 

From the sulphate of protoxide of manganese the 
borate is prepared as follow's : Dissolve 1 lb. of the 
sulphate in 6 pints of distilled w ater, and filter the solu- 
tion? if cloudy. Then test a few drops of the liquid 
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with caustic soda solution ; the precipitate formed should 
be white. If it shows a greenish, yellowish, or grayish 
hue, iron is probably present, and it wdl bo nec'essary to 
treat the entire solution with (caustic soda until a white 
precipitate falls, and then to filter it again. Then add a 
boiling saturated solution of pure borax until no more 
precipitate falls. C\)lle<*t the precl})itate u]>on a filter 
and wash with hot distilled water until the wash waters 
show no turbidity, when a solution of barium chloride 
and a few drops of dilute hydrochloric acid are added 
to the last }>ortion coming through the paper. The 
borate of manganese is then dried in a warm jdace and 
finally in the water-bath. 

Ox'kJc of zinc is also us(m 1 f'or th(‘ fabrication of sie(‘a- 
tive oils. It is obtaiiu'd by the combustion of zinc in 
contact with the air, and forms a brilliant white powd(‘r. 
The zinc-whit(‘ prepared in zinc woiks is a very 
pure oxide of zinc, and may be used without further 
preparation. 

Tlie quantities of the various oxidizing agc'uts neces- 
sary for the production of a good siccative oil 
depend on the nature of these ag(‘nts, arid also on the 
required drying capacity of the oil. (ienerally s])eak- 
ing, less is required of the manganese ])reparations than 
of the lead compounds, the former acting more ener- 
getically, To obtain by boiling for three hours a sicca- 
tive oil which will dry iti ,‘10 hours, there will, as a 
rule, be required of mangan(\se prepSrations, 1 to 
per cent. ; of' lead prejiarations, ‘A to 5 per cent. 

These quantities must, of course, be increased if a 
more rapidly drying oil is rajuired. Thus, for instance, 
with boiling for 5 to 8 hours, there will be required 
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of manganese preparations, 2 to 3 per cent. ; of lead 
preparations, 5 to 8 ])er cent. A further increase in 
these quantities cannot be recommended, because it would 
cause a partial saponification of the oil. 

Ferrous suJphafe, or mppents, is fmpiently added as a 
drici'. It is found in commerce in pale-green crystals, 
which rapidly oxidize in the air. The crystals contain 
5 molecules of water of crystallization, and hence must 
])e dried before use. 

Fateuf drier . — Dried zinc sulphate, })arts by 
weight ; lead acetate, 2 ; litharge, 3J ; mix them with 
boiled oil, 2 parts by weight, and grind well together. 

Mix Paris-white, 50 parts by weight, and white lead, 
25, with boiled linseed oil, 30, and mix them with the 
first mixture, adding suHicient boiled oil to give the 
mass the consistence of soft dough. 

ZuMatie drier. — Zinc-white, 25 parts by weight; 
borate of‘ manganese, 1. Grind the two ingredients 
together. In this mixture the manganese salt alone acts 
as a drier. Considered from a Diemical standpoint, the 
only advantage of the addition of zinc-white would be 
that the peroxide of manganese is separated from the 
borate by the zinc. It is, however, an open question 
whether this is actually the case. 
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IV. 

J)ISS()LVIN(;, K()A8TIN(;, AND DISTiLLlNG OP 
RESINS. 

Most resins can l)e dissolved without nineh difficulty 
in the suitable solvents, provided they are linely 
powdered and by a simple device prevented from eakin^j; 
together. But amb(‘r and copal, as previously men- 
tioned, recpiire special preparation to render them solu- 
ble, none of the known solvents completely dissolving 
these U'sins under ordinary circumstances. 

DlmJving of rcfiinn . — The larger ])art of copal 
becomes soluble by continued roasting, but a c(*rtaiii 
(piantity of the resin still remains b(‘hind and resists the 
most effective solvents. C'opal, as well as amber, can 
only be brought into a soluble form by a. partial dry 
distillation, frequently erroneously called “fusing.’’ As 
far as the other resins arc concfirned, it generally suffices 
to reduce them to a fine powder and to dissolve them 
with the assistance of heat ; but the entire proc^ess passes 
off smoothly only when the resin to be dissolved is of a 
uniform character. It frequently happens that some 
pieces of one and the sarn^j kind of resin require twice 
as long for solution as others, which causes a loss of time 
and of fuel. The dissolving property of resins corre- 
sponds with their other physical properties, pieces of 
equal liardness, the same color, and the same lustre 
generally dissolving in the same spac^ of time. It is, 
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therefore, recommended to sort the resins previous to 
dissolving, especially according to color and transparency. 

To effect the solution of the resins in as short a time 
as possible, they must be redncwl to a fine powder ; but 
if this powder is brought without further preparation in 
contact with the solvent, it may cake together, and 
the surfa(;e of the mass formed thereby will lK‘come 
cov’cred with a thick viscous solution which seriously 
impedes and retards furtlier solution. 

To j)revent the caking together of the powdered resin 
it is advisable to mix it with some indifferent substanc'c, 
for instance, pure quartz sand, or, if such cannot be pro- 
cured, powdered glass freed from the mealy portions by 
being passed thi’ough a wire sieve. Jt is best to use equal 
projiortions of powdered I’esin and glass. 

To hasten solution the sofvent is heated. The sol- 
vents being volatile, and some extraordinarily so, if an 
open or only loosely covered vessel were used for heat- 
ing, a large ju’oportion of them would be lost. Further- 
more, the vapors of all these fluids are highly inflammable, 
and hence special precautions must be taken against 
danger from fire. 

A cheap apparatus for dissolving resins in volatile 
solvents is shown in Fig. 10. It may be used with any 
kind of volatile solvent without the loss of any portion 
of the latter and without fear of 'danger from fire. 

The apparatus consists of « pot, T, enamelled inside 
and provided with a flat rini. It stands upon a trevet 
in the boiler A", wdiich is considerably narrower towards 
the top, and is filled with water. The lid is pressed 
firmly upon a rubber or leather ring by means of bind- 
ing screws, /S', thus making it air-tight. The mixing of 
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the solid bodies in the vessel T with the fluid is effected 
by means of the stirring apparatus E. A lead pipe o, 
the end of which is cut ofl‘ obliquely,, is fastened in the 


Fig. 10. 



lid, and is connected by a rubber host^ with a worm 
lying in the cooler F. 

When this apparatus is to be used, the water in K is 
brought to the boiling-point, and, as soon as the vapors 
of the solvent appear at the upper end of the pipe c, 
w'ater is allowed to flow constantly through the upright 
tube 0 into the lower part of F. Th^ vapors ascending 
through h condense in c and flow back in the form of 
drops through a to T. The water in F on becoming 
warm ascends, runs off at w, and is replaced by cold 
'water flowing in at 0. 
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The water in if is brought to the boiling-point only 
when oil of turpentine, petroleum, tar oil, or spirits of 
wine is used. With the use of chloroform, wood- 
spirit, or carbon disulphide it should not be heated 
above 122° F., and not above 104° F. when ether and 
petroleum-naphtha arc employed. In the latter cases it 
is also advisable to throw pieces of ice into the cooling 
water, ordinary well or riv(n’ water not being cold 
enough to condense the vapors. 

If it is desired to make the solution of a resin in a 
volatile solvent more viscid, it may be readily effected 
by evaporating a })ortion of the solv(‘nt. By accom])lish- 
ing such evaporation in a small distilling ai)paratus 
connected with the u])per part of the worm c, the vapors 
condense in the latter and may be collected for future 
use. 

DiHfillathm, {I'oastlmJ) of resins . — Amber and copal, as 
j)reviously mentioned, require special treatment to pre- 
]>ar^ them for solution in solvents. By fusing they 
become toleraldy soluble in linseed oil, but a portion is 
(lecompostKl during tlie })rocess. To render them entirely 
soluble in volatile solvents they have to be subjected to 
dry distillation. 

The process of roast mp copal is as follows : The copal 
reduced to a fine powd(T is exposed for several days 
(generally 40 to 72 hours) to a temperature varying 
between 180° and 220° F. — about the temperature of a 
strongly heated oven. During this roasting, bringing 
the resins in contact with the metal should, as much 
as possible, be avoided, they thereby becoming darker. 
It is best to use large flat dishes of stoneware or porce- 
lain, or shallow well-enamelled iron pots. 
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Although copal becomes more soluble by roasting, 
the process is unsatisfactory to the maiiufac^tui-or, who 
must exhaust his raw material as miK*h as possible, and 
especially the more expensive resins. Better results are 
obtained by 

Fusing the resins . — This process, on account of its 
practicability and sim])licity, may be especially recom- 
mended to small manufacturers, as it produces fat var- 


Fig. II. 



nishes answering all demands. By this plan the pre- 
paration of the copal and boiling of the varnish may be 
accomplished by one operation. 

The apparatus employed for this purpose is shown in 
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Fig. 11. (7 is a riveted cylinder of sheet-iron with a 

tapering pie(*c jointed to the bottom. The cylinder is 
placed ii})on several supports in a small furnace, 0, 
which is heated with charcoal. The lid D fits lightly 
upon the cylinder, and during the o])erati()n is jdastered 
over Avith clay. A copj)er pipe, It, is screwed to the 
tapering piece of the cylinder. The pipe passes through 
the grate of the furua(‘e and the asli-pit, and is provided 
with a small funnel-shaped contrivance, T, for catching 
the ashes which might possibly fall down. 

In the cylinder stands anotlier cylinder, J, of sheet- 
co]>pcr. This also has a tap(‘ring piece jointed to the 
bottom, which is }>erfbrated with a large number of 
small holes like the rose of a watering-pot. Small 
stri|)s of sheet-co])per are I'iveted to the cylinder J, and 
hold it in such a manner as to*leave a space of about ^ 
inch l)etwe(‘n Jand (\ A boiler, K, is plae(‘d under the 
j)ipe It, Tlie linseed oil is brought into this boiler, and 
is k<'pt in gentle ebullition by a coal-fire in a small air- 
furnace. The cylinder J is filled with ])ieces of copal, 
and, after placing the lid T) in position, the fire is 
started. As soon as drops of fused resin commence to 
appear on the open end of R, the linseed oil in K is 
brought to a brisk ebullition and constantly stirred. 
The fused oil dropping into the boiling linseed oil dis- 
solves quite readily. Very serviceable copal lacquers 
are produced in this manner, bpt they have quite a dark 
color. After using tlie co[)per cylinder it should not be 
cleansed, the thin layer of resin adhering to the sides 
helping to protect it. From 21 to 26 gallons of lacquer 
can, at one time, be produced with this apparatus. 

Larger quantities and the best quality of lacquer can, 
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liovvever, only be produced by subjecting the resin to dry 
distillation, the apparatus shown in Fig. 12, serving for 
the pui’pose. 



The discharge pi{)e A, which must be coated with fire- 
clay, is secured in the bottom of the cylindrical still 
The latter is bricked in the hearth //, and heated by an 
open fire. In the head of tlie still is an opening closed 
by a screw-lid, through which the resin is introdu(‘ed. 
The contents of the still are kept in motion by a 
stirring aj>paratus revolved by the gear G. The ])ipe 
I) serves for carrying off the escaping vapors, and is 
connected by Fwith a worm, which lies in the cooling 
vessel K. The water in the latter is kept at a low tem- 
perature by cold water flowing in at TF, the warm water 
running out at u. Aaxu’ding to 8«ne authorities, the 
inside of the still B should be silvered to protect it 
fron) the vapors of the fusing resin, and to be able to 
use the latter for light-colored varnish. The same 
object may, however, be attained by coating the inside 
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of the still, when new, with a good quality of amber 
varnish. 

Investigations by Violettc have shown that copal 
only dissolvtis readily and comjdetely whcij it is kc])t in 
a fused state at a temperature of (>80'' F. until it has 
lost 25 per cent, of its weight by distillation. For 
fusing and distilling copal, Viohitc has constructed and 
tested several apparatuses, of which only those suitable 
for working on a larger scale shall here be described. 

Fig. 18 represents an a])paratns in which 22 lbs. of 
eo})al can be worked at every operation. is a co])pcr 



sphere, silvered inside, 20 in<*hes in diameter. It rests 
in a brick furnace, and is covered by a movable 
head, /S', whicli at the same time* conducts the smoke into 
the chimney. The sphere which serves as the receptacle 
for the copal can be revolved around its axis by a crank, 
so that the fusing copal is distributed over the entire 
internal surface and is everywhere uniformly heated. 
The vapors escape through the pipe Uj which reaches 
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into the spliere througli a stuffing-box, and lies in the 
cooler T. The products of distillation collect in the 
receiver, wliich is provided with a gauge, so that the 
progress of distillation may be judged by the quantity 
of distillate. As soon as 25 per cent, (in this case 
lbs.) of tlie weight of the copal has passed over, the 
operation is interrupted by lifting off the helmet H 
and removing the sphere () from the furnace. To ob- 
tain a gt)od quality of co})al, the proper regulation of the 
temperature is of the utmost importance, and only an 
exj>erienced and attentive workman should be intrusted 
with the work. The temperature should not be lower 
tlian necessary for uniform distillation, nor should it be 
too high, otherwise the e.opaI is burnt, or at least a(‘(pures 
a dark color and bec^omes smeary. 

For working on a larger scale the apparatus shown 
in Fig. 14 is well adapted. The copper still r/, which 


Fig. 14. 



is silvered inside, sits up to the lid in the brickwork of 
the furnace. Through the opening 6, which can l)e her- 
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mctically closed, 220 lbs, of copal arc introduced. The 
vapors escape through the pipe e, and are condensed in 
it. During the er.tii'c operation of heating the copal is 
k(‘pt in constant motion by tlie stirring apparatus c, and 
the fire is carefully regulated to prevent overheating. As 
soon as a sufficient quantity of oil has passed over, the 
fii-e is reuTioved and the fused (^opal drawn off through 
the pipe d. 

Ae(H)rding to later researches by Violetto, amber and 
copal Huffier the same change by heating, either by them- 
selves or in a mixture with linseed oil or oil of tur})en- 
tine, to their melting-points, the temperature required for 
amber being ToO® F. and for copal GG2° According 
to Yiolette’s statements, no loss in weight is incurred by 
this process and the amber, which, by the customary 
method of fusing, remains behind as a resin of a deej) 
black color, appears as in the unchanged state. On the 
other hand, the vapors formed in heating produce in the 
ap]‘aratii8 a considerable tension, which may increase to 
a pressure of 20 atmospheres. Though this pi'essure 
may be somewhat decreased by heating the resins before 
introducing them in the a])paratus, to 572° F., in order 
to evaporate about 5 or G per cent, of water which they 
contain, it is doubtful whetlier for working on a large 
scale apparatuses can be constructed whioh will boar 
such pressure at the high temperalure. Violette made 
his experiments in a closed glass tube, or in a copper 
cylinder silvered inside. With the use of the latter he 
succeeded in making 1 quart of finished varnish, a 
quantity which is, however, too small to allow the 
|)rocess being designated as one of technical use. 
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Lelmaum's h'lew method of hoiling varnish and, fusing 
copal hjj means of superheated steam . — Mr. Richard 
liolimnnn, of Dresden, descrihos this process as follows 
This method consists in boilinj^ the linseed oil and 
fusing the copals by means of suj)erheated steam. 

As is well known, linseed oil as well as copal has to 
be heated to temperatures near the limit at which 
decomposition of the materials takes place. In doing 
this the materials rise in the vessel and, if heating is 
carried too far, readily boil over. The dangers con- 
necte<l with the latter are well known. The material 
being in a state of decomposition ignites readily on 
coming in contact with the oxygen of the air or the 
heating gases of the hre, the result being a conflagration, 
which, as a rule, cannot be subdued. Even if a skilled 
workman can regulate the fire so that boiling over 
will not readily take place, he is powerless as regards 
leakage in conse<juence of the bottom of the vessel 
burning through, or other accidents. TIk'sc dangers are 
completely removed by the use of' su])crheated steam. 
Besides the exclusion of danger from fire, the complete 
removal of the disagreeable odor evolved in boiling and 
melting is also of great impoitance. Jt is evident that 
vapors which are evolved only at a temperature of about 
F. cannot be removed by the low temperature 
generally prevailing in the chimney. The only efiixitive 
means of destroying them is to burn them as is done in 
tlie boiling and melting processes iS be describt*d. 

Fig. 15 shows the general arrangement of a steam 
plant lor boiling varnish according to this methotl. 


♦Neueste Erfindungen und Erfahruugen, 1889, p. 15 et seq. 
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The steam superheater is outside the boiling-room, but 
as close to the kettle as possible, in order to avoid long 
steam conduits. To prevent loss of heat, the kettle is 

Fi^. If). 



bricked-in. The steam is conveyed from tlie ! oiler to 
the superheater, where it is highly superheated, and at 
a temperature of about 752° F. reaches the heating coil 
in the kettle, through which it yields its heat to the 
linseed oil, the latter being thereby very gradually and 
uniformly heated, A sudden rise in the temperature 
of the linseed oil, which cannot be avoided with the 
intense heat of an open fire, is here entirely precluded, the 
temperature of the steam being virtually not higher than 
the boiling-point of the oil. For the same reason a par- 
tial scorching and caking of the additions, etc;., to the 
bottom of the boiler cannot occur. 

6 
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The kettle is covered with a head suspended by 
chains over pulleys, so that it can be readily removed. 
It is also provided with a snrall opomn^ through which 
tlie boiling process may be observed, additions be intro- 
duced, and the oil, if r(‘(|uired, be stirnnl. Th(‘ head is 
further furnished with a thermometer which dips into 
th(' oil, so that the temperature can be conveniently read 
off. 

The head enters a ])i})e of corresponding width 
tlirough which the va])ors flMTucd are conducted below 
the grate of the sup(‘rheater, where they are sucked iij) 
and on passing through the glowing layer of (toal arc 
burned ov(U’ the grate. There is no danger of the flame 
striking back through the jMj)e to the kettle, because tlie 
vapors are rapidly cooled off by their long })assagc 
through the pipe and are not inflammable in a cold 
state. Moreover, to prc'vent any possible danger from 
the flame striking back, there is placed where the vapors 
enter the ashpit, below the grate of the superlu'atcr, a 
fine wire netting, the effect of which is illustrated l>y the 
miner’s safety -lamp. 

Although in boiling oil with superheated steam 
boiling over is scarcely possible, there is, in case it 
should happen, no danger of any kind, but only a loss 
of material, which can be readily prevented by provid- 
ing the kettle with a flow-over pipe of sufficient size 
through which the oil would run, without lessor injury, 
to a reservoir provided for the })Ui^)ose. 

To utilize as cx)mpletely as possible the heat of the 
steam, which leaves the heating coil quite hot, a reservoir 
is arranged at a higher lev(‘I than the kettle, in which 
the oil is preparatorily heated by the escaping steam. 
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portion of tlie evlinder forms the actual fusing space, 
and is surrounded with an iron jacikct in which strongly 
superheated steam circnlates. The temperature prevail- 
ing in the fusing space is indicated by a pyrometer 
placed on f>ne side. 

The upper jxwtion of the apparatus is suffi(;icntly 
roomy to allow the boiling copal to rise. It is liermeti- 
(‘ally closed by a head, whi(‘h, when necessary, can be 
tak(‘n off. In th(‘hea<l an* two apertures for tilling the 
cylinder, which al^) s{‘rv(‘ t<>r observing the progr(‘ss of 
fusing and for taking samples. From the head, the 
vapoi’s are conducted through a cooled pipe to a cooler, 
where they condense to copal oil, wlnk^h is caught. 
Non-condensing gases are conduet(*d IxTov the gi*ate of 
the su})erheater and buriu'd. 

In front of the fusing plant is pkaced the so-called 
mixing v(sscl, in whl(‘h.thc oil nxpiin'd for th(‘ solution 
(Tthe fused (‘oj)al is h(*at(‘d to from 248^ to 302^ F. by 
the w'aste steam from the fusing ap|)aratus. When 
fusitju is coni|)lete the copal is drawn off into the mix- 
ing vessel and intirmitely mixed with the varnish. The 
addition of turpentine is effected in another room after 
the mass has been sufficiently cooled offi 

After cm})tying the fusing cylinder, fresh copal is im- 
mediately introduced, another mixing vessel fdled wdth 
the corms])onding quantity of oil, and the operation 
commenced anew. Thorough cleaning of the cylinder 
after each operation is not necessary ,1)ut may from time 
to time be done by boiling with soda-lye and subsequent 
rinsing w'ith hot water. 
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V. 

PREPARATION OF SICCATIVE OR ROILED OIL. 

As ])rovi()iisly stated, liiis(‘ed and other dryin<^ oils 
})Ossess the property of drying in a short time \\hen ex- 
posed to tlie ail' ill a thin la\er. dliis property is still 
further in(;reas('d if the oil is heated for some time to a 
temperature at which decomposition takes place or, to 
use the common term, is l>()il(‘d.’^ The (piic^kest way, 
liowevcr, of changing linseed oil to siccative or lioiled 
oil is by adding a drier in the form of a mi'tallii; oxide, 
compounds of lead, manganese, and zinc Ix'ing chiefly 
used lor the purpose. 

The operation of boiling linseed oil requires the 
greatest attention, as not only the entire quantity of oil 
lioiled at one time may be lost if the work is carried on 
carelessly, but also conflagrations diflfliuilt to subdue 
may be caused by the oil Iniiliug oyer and taking fire. 

When linsei^d oil is gradually heated, it first throws 
off aqueous yajiors, which arc siuxeeded by yajiors of a 
disagreeable odor, originating from the products of the 
destructive distillation of the oil. This decomposition 
is indicated by a phenomenon resembling that of boiling ; 
the oil throws up bubbles and assumes a darker color. 
It is very important that the temperature should not be 
allowed to rise above a certain degree — about 572° F. ; 
but many workmen do not use a thermometer, relying 
entirely on practical tests. Such, for instance, is the so- 
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called feather-test, which consists in a chicken feather 
being dipped into the hot oil, and when this bends and 
shrivels up with a slight crackling noise the right tem- 
perature is supposed to have been attained. 

Tlie oil should be heated only from below in sueh a 
manner that the sides of the boiler are not touehed by 
the gases of the fire. By this arrangement excessive 
heating can be more readily avoided, liinseed oil, like 
all fat oils, is a bad conductor of heat, aiul, therefore, to 
prevent over-heating or scorching on the bottom of the 
boiler, the greatest care must be taken to mix, by con- 
stant stirring, the very hot oil with that which is less hot. 

The motion occasioned by stirring the oil, as well as 
the great expansion of the oil itself when heated, re- 
quires that the vessel in which the oil is boiled should 
not be more than about three-(piarters full. 

A simple a])j)aratus for boiling linseed oil is shown in 
Fig. 17. It offers the greatest security against losses 
from boiling over and danger of fire, and also protects 
the workmen from the noxious vapors. Furthermore, 
the ftre under the boiler can be immediately extin- 
guished in ease, through careless firing, the tempera- 
ture of the oil should rise so high that boiling over 
be feared. 

The apparatus consists of the boiler K f urnished with 
a stirring apparatus, 7?, which is put in motion by the 
bevel-gear t ^and the crank M. The boiler is bricked-iii 
in a fire-place, the grate 11 of which Consist of two parts 
moving on pivots, which are kept in position by the rod 
8. In the ash-pit of the fire-place is [)laced a tub, Wy 
filled with water. If it is feared that the contents of the 
boiler may become overheated, the two parts of the grate 



PREPARATION OF SICX^ATIVE OR BOILED OIL. 119 

can immediately be dropped by drawing out the rod iS", 
the fuel dropping into tlie tub f r, where it is extinguished. 


Fi;,^ 17. 



To protec.'t the workmen as much as possible irom the 
vajKjrs of tlie hot oil, a head, //, is placed upon the 
boiler. This head passes into a pipe leading into the 
chimney E. The vapors ascending from K pass with 
the gases from the fire into the open air. The ca[)acity 
of the apparatus, of course, depends on the size of the 
factory. When large quantities are worked at one time, 
the heat can be readily regulated and boiled oil of a uni- 
form quality obtained. 

Another arrangement, recommended by Andes, is 
shown in Fig. 18 . The boiler a, which is heated by 
the fuel upon the grate c, is so brieked-in in the fire- 
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place that the heating gases touch the bottom and the 
sides of the boiler, the latter, however, only so far that 


Fig. 18. 



the surface of the oil is at a higher level than the points 
touched l)y the fire. To prevent all danger from boil- 
ing over a gutter, 6, runs around the edge of the boiler 
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through which the oil, should it boil over, pours into 
another boiler jdaced at a lower level. The lid e sus- 
pended by a rope Dr chain serves for covering tlie boiler. 

Siccative oi* boiled oils may be divided, accoi’ding to 
the metallic comjmund us(‘d in their ])r<^paration, into 
Icad^ mvnganeHCj and zinc o/7n. 

Lead od ^. — Until within a comparatively short time 
com|)ounds of lead were the chief means of (!on verting 
linseed oil into siccative or boiled oil. The superiority 
of the highly siccative oils ])rcpared with borate of man- 
ganese ov(‘r those in the manufm^ture of which lead or 
zinc compounds ai-e used is so dc<*idcd that all d(‘scrip- 
tion of the older and less satisfactory methods might be 
omitted. Jloweva'r, for the sake of comph'tcness, some 
methods of working with thes(‘ compounds will be 
given. 

Ordinary biliargc oil . — Bring the recpiir{‘d qnantitv 
o( linseed oil into the boiler and heat until s(*iim begins 
to t'orru, which should be constantly rciiioved with a 
suitabh' implement. When th(‘ formation of scum ccasc's 
and the surface of th(’ oil is smooth and of a dark color 
add, with constant stirring, for every 100 lbs. of oil 1 
to lbs. of litharge r(‘duced to as fine a ])owder as 
possible. 

The litharge, ])revious to being added to the oil, 
should be thoroughly drie<l so as to be sure that it is 
entirely free from water. If it should be added while 
in a moist state, the oil would fly out of the boiler in 
consequence of the suddcai develoj)ment of va})or. Lith- 
arge becomes sufficiently dry when heated for about H 
hours at 230° to 248° F,, but it should then at once 
l)e added to the oil. 
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When the litliargje has been added, tlie fire should be 
increased so as to kec}) the oil in constant ebullition and 
evolving vapors, and it slionld be kept at this tempera- 
ture for about 2J to r> hours. To prevent the litharge 
from sinking fo tlu' bottom of the boiler, the mass slionld 
be stirred every 8 or 10 minutes. WIk'ii the fluid has 
become so viscid as to draw threads on the stirring jiad- 
dlc, the fire is increased so that the oil begins to (‘volve 
lieavv vapors, and the vane of a feather (piickly shrivds 
u]) when the feather t(*st isaj^plied. 

From this time on, th(‘ fire is no longi'r stirred, but 
care is taken to distribute the heat uniformly by diligently 
stirring the contents of the boiler, for this is the point 
of greatest danger in iv'gard to the running over and 
ignition of the oil. Whmi no more vapoi’s are emitted, 
the stirring is discontinued, the fire is allo\\cd to di(‘ out, 
and the boiled oil let stand in the well-eovanvd boiler 
until it is entirely cooled off*. During this time the 
larger ])ortion of the undissolved litharge and a viscous 
mass of oil will have setth'd on the bottom. . This sedi- 
ment is allowed to remain in the boiler and is stirred 
througli the lins<*ed oil at the next boiling. The boiled 
oil is run into barn'ls to clear. It always holds some 
particles in suspension, whicli render it turbid ; but as 
on account of its viscid condition it cannot be passed 
through closed filters, it may be strained through coarse 
linen, which retains the grossest i)artB. The longer the 
boiled oil is kept in the barrels theluaghter it will be- 
come, since all heavy bodies suspended in it will sink to 
the bottom. Moreover, the drying power also increascB, 
old boiled oil bcKJoming dry in a lew hours after its ap- 
plication. The drying power is still further increased 
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by not filling the barrels entirely fall and leaving the 
bung-boles o|)cn. It is, however, advisable to cover the 
latter loosely with paper to prev(‘nt dust from falling 
into the oil. 

Lead oil prepared with red lead {minium). — Lead oil is 
prepared more rapidly by using minium or red lead than 
with litharge alone. When red lead is heated a part of 
its oxygen is liberated and acts upon the linseed oil as 
an oxidizing agent. Oiu' of the principal conditions 
for rapidly conyerting linseed oil into siccative or boiled 
oil is to use the (jompounds of lead in as finely divided 
a state as possible, and lienee the greater expense of pro- 
curing washed protoxides and red oxides of lead should 
not be considered, as by using them time, labor, and 
fuel are saved. 

Utimrye and red lead oil. — A good siccative may be 
conveniently jireparod in any large pot or boiler, without 
the nt'cessity of actually boiling it, by mixing together 
1 |)art each of litharge and red lead and ^ jiart of ace- 
tate of lead. Tic 2 lbs. of this mixture in a bag of 
fine linen. Next bring into a boiler or pot 8 gallons of 
water and about 8 gallons of oil, and susjiend the bag in 
the oil. Then heat the whole until all the water is 
evaporated, and filter the oil while hot through felt. 

Lead oil without hoilmj. — Kub 1 part of acetate of 
lead together with 1 part of litharge, bring the mixture 
into a porcelain dish, cover the latter and place it upon a 
water-bath. In about one hour, according to the quan- 
tity of the mixture used, the latter is fused to a white 
mass. Add to this white mass 5 parts of water and 
shake vigorously. The fluid obtained after clearing is 
lead vinegar — a solution of basic acetate of lead. Di- 
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lute the solution with an equal quantity of water, tritu- 
rate 20 parts of linsecnl oil with 1 j)art of litharge reducer] 
to a fine powder, and mix all together. TiCtthe whole 
stand quietly until two distinct layers are formed, the 
lower one of which consists of the solution of sugar of 
load, and the upper one of siccative. 

The siccative obtained in this manner has a very 
light color, and is so thinly-fluid that it can be filtered 
through cotton or felt. It may he freerl, if desired, from 
lead, by stirring it for half an hour with dilute sulphuric 
acid (1 part acid, b ])arts water). The siccative at first 
assumes a milky appeai’ance, but soon (‘leai’s, the sul- 
phate of lead formed sinking quickly to the bottom. 

The two methods last mentioned may be es])eeially 
recommended to meehanies who wish to pre]>are their 
own siccatives. 

Mavganeiic oik are pr(‘pared with manganese com- 
})ounds, the borate especially furnishing highly siccative 
oils. 

MayiganeM oil with borate of mfi)\gaom \ — This oil 
may be prepared as follows : Four pounds of boi'ate of 
manganese, perfectly dry, free from iron — /. e., pure white 
— and reduced to a fine powder, are gradually stirred into 
22 lbs. of linseed oil, previously heated in a suitable 
vessel. The borate being uniformly distributed in the 
oil, the latter is heated to 392^ F. 

At the same time 2200 lbs. of linseed oil are brought 
into the boiler and heated until it commences to throw 
up bubbles. The mixture of linseed oil and borate of 
manganese, prepared as above described, is then allowed 
to run in a thin stream into the boiler, and the contents 
of the latter brought to vigorous ebullition for about 
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20 minutes. The oil is then ladled out and, while hot, 
filtered through cotton. It can be used at once. 

Manganese borate possesses the property of converting 
linseed oil into siccative even at a comparatively low 
temperature; in fact, a temperature of 104° F. suffices 
for the purpose. 

On a small scale the operation rn.ay be carried out as 
follows : Tie up in a pi(;ce of muslin or linen, 20 grains 
of‘ dry and powch'D'd mangan(‘S(‘ boratt;. Suspend tlui 
bag in a glass (piart flask (*ontaining a pint of linseed 
oil, so that the bag is ju-^t covered by the oil. Insert 
lightly ill the mouth of the flask a })lug of cotton. 
Stand the flask in a warm place where the temperature 
does not fall below 101*^ V. nor rise above 200° F. In 
a fortnight’s time' the oil will have become strongly sicca- 
tive, so that when spread in a thin lave'r on glass or jiaper 
it will dry up to a tough varnish within 24 hours. 

No satisfa(4ory ex[»lanation of the action of the man- 
gam se borate lias been otlereal. Hut it seems [)rohable 
that the absorption of oxygen by the oil is favored by 
the removal of certain Impurities, and this the borate of 
manganese may effect. 

The increasing specific gravity of the manganese oil 
as tlie process is prolonged may be used as an indication 
of the point at which heating may be discontinued. 

When the oil has acquired a sjiecific gravity of 0.945, 
it is generally sufficiently siccative for grinding with 
non-drying pigments, and as an addition to certain 
varnishes. For these i)urposes it may even attain a 
specific gravity of 0.96 ; but when it shows one of 0.99 
or 0.995, it constitutes a thick varnish, which needs 
dilution with a suitable solvent. It may be well to 
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remark here that tlie various processes for rendering lin- 
seed oil more rajiidly drying may be regarded as resulting 
in two actions, partly consecutive, partly simultaneous. 
The first action, if it could or did occur alone, would 
yield a purified oil aj)t to dry quickly, but very slightly 
altered in composition ; the second action is more ])ro- 
fonnd, and gives rise to a thickened, denser product in 
which the drying process has already eommenccHl. In 
practice, tlie first action occurs almost, but not quite, un- 
conqilicated with the seixmd, when linseed oil is heated 
with borate of manganese in a vessel to which atmo- 
spheric air has very limited access; the second action, 
which is of necessity associated with the first, takes 
place when a stream of air is blown through warm lin- 
seed oil, even in ^lie absence of manganese borate, but 
far more quickly in its presence. 

ManganeM', oil vith scsguloxidr of miingaime, — Al- 
though borate of mangancsf*. yields the bi'st results, 
some methods of working with other compounds of 
manganese will be given. For preparing oil with the 
sesquioxide bring 2200 lbs. of linseed oil into the Ixiiler 
and heat to 158° or 176° F. Next dissolve 6 lbs. of 
crystallized sulphate of manganese in as little water as 
possible by heating in a special iron vessel. When 
solution is complete, take the vessel from the fire, add a 
solution of 22 lbs. of caustic soda in as little water as 
possible, stir thoroughly, and pour the mixture into the 
oil. The mass, at first turbid, acquires a dark color in 
about half an hour, becoming, however, clear at the 
same time. When the oil is in this condition a rubber 
hose with a metal rose on the end of it is plunged into 
the boiler and a current of air is for several hours forced 
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througb the oil. The color of the oil becomes constantly 
lighbT, because the hydrate of the ses(|iiioxide of man- 
ganese is decomp,osed and brown sesqiiioxide is pre- 
(;i])ltattKl. 

The operation of converting linseed oil* into boiled or 
sic<‘ative (m 1 is, in all cases, accelerated by forcing air 
tlii’ough the oil. S]>ecial aj)paratiises have been con- 
structed for this purpose. Tluw consist of a tall iron 
])ipe placed above the boiler in which the oil is heated. 
The latter is litled from the boiler by a puiiij), and 
being divided into small dro[»s by passing through a 
rose, falls down through the pij)e like a shower of rain. 
At the same time a current (d’ air is forced through the 
})ipe in an opposite direction to that of the falling oil. 

Mdmjdnc^c oil with j}ifrolusil(', — Oil of a good quality 
may be prepared with the peroxide or binoxide of man- 
ganes(‘, found in nature as j)yroliisitc. Heat 220 lbs. of 
linseed oil to i'rom to d92'^ and add a mixture 
(d* 4 lbs. of finely powdered pyrolusite and 5 lbs. of 
sulphuric acid. This mixture when heated evolves 
oxygen, which ])romotes the oxidation of the oil and at 
the same time dissolves the s(‘squioxide of manganese in 
the oil. After being heat(‘d for about 1] hours, thick 
milk of lime, obtained by slaking 2 lbs. of lime, is 
added, and after this has stood for about 12 hours, the 
oil is filtered through a felt funnel. 

Boiling the oil with — For this purpose Andes 

uses the apparatus shown in Fig. 19. It consists of two 
boilers, A and B, each surrounded by a steam-jacket, (/. 
The boilers have a diameter, a />, of 52 inches, a depth, 
a/ a", of 26 inches, and have be<‘n tested to a pressure of 
4.5 to 5 atmospheres. The steam-jackets are connected 
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by the pipe e; c' is the pipe for conveying the steam 
from the boiler, / the blow-otf pij)e, and // the pipe for 
discharging the coiidens(‘d water from the boiler A. 


Fig. I*). 



The bt)iler J> is furnished with a similar pip('. Each 
boiler has a ca})acity of 770 lbs. of oil. Both boilers 
are tilled with oil. As long as the oil is cold the steam 
condenses rapidly and runs off as condensed water 
through the open cocks g. As the temj)ei’ature of the 
oil rises the discharge cocks are gradually closed, so that 
only condensed water, but no steam, escapes. The ad- 
mission of steam is regulated so that the oil is for 5 or 6 
hours kept at a temperature of from 257^ to F. 
With 12 hours’ work per day, both boilers give in two 
days 4620 lbs. of boiled oil. To promote oxidation, a 
stirring apparatus whi(;h keeps the stirface of the oil in 
(‘onstant motion may be provided. 

According to F. Waltow’s process patented in Eng- 
land, the linseed oil is boiled in open wide boilers by 
means of steam, then raist.^! to a chamber also heated 
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by steam and beaten with paddles, coming; in this inan- 
nei’ in smaller or largjer drops in contact with the air and 
absorbing oxygen# Moreover, the chamber may be 
(M)vered with glass plates to allow of the action of the 
light. The oil collects in a gutter near the bottom of 
the chamber, and, if necessary, is once more returned to 
the boilers. 

Mneenfs ateam appanitns. — The apparatus used by 
i\ W. Vincent is shown in Fig. 20. It consists of a 
Ixaler, A, best of copper, with a depth aljout e(pia] to 
tlie diameter. Up to half its height tlu* boiler is sur- 
rounded with a jacket, aa, of stout sheet-iron, steam 
being introduced in the space between the jacket and 
boiler. The boiler and jacket should be able to bear a 
steam pressure of 42 pounds ]>cr 0.;38 square inch. The 
upper ])ortion of the boiler is closed by a head, hh, 
which is provided with a manhole, c. Two cr)ncentric 
shafts, j(/’, one of which is, of course, hollow, are carried 
tl'.rcaigh a stuffing-box in the centre of the head and re- 
volve in o])posite directions to one another. They carry 
the paddles / and /, whereby they effect a thorough 
mixing of the contents of the boiler. On one side of 
the head is a pipe, <7, which leads to the firo place of the 
steam boiler. In working the apparatus care should Ijc 
taken that all the joints are tight. In this manner the 
escaj)e of the disagreeable and readily inflammable 
va})ors into the atmosphere is prevented. In tlie lower 
portion of the boiler a pi})c, c, passes through the jacket, 
through which compressed air i.s introduced. The ap- 
paratus works as follows ; The oil, generally about 4500 
pounds, is first brought into a large reservoir, where it is 
allowed to settle. The arrangements are such that as 
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soon as tla^ quantity of oil to l)t‘ worked at one time has 
been brought into tlie boiler, the reservoir is immediately 


Fig. 20. 



filled up again, so a.s to allow the oil as much time as 
po.ssible for clearing. The waste steam from the boilci 
is, by means of an iron coil, passed through tlie oil 
reservoir. By this preparatory heating, steam for boiling 
is, on the oik* hand, saved and, on the other, the deposit- 
ing of impurities from the oil facilitated. When the oil 
has been thus prejiaratorily heated to about 95® F. it is 
pumjied into the boiler. Steam at full pressure is then 
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inti*c)du(?ed and tlie stirring apparatus set in motion. 
When tlie j)ressnre in the boiler has Wn raised to 2 oi- 
3 atmospheres, aii* is a<lmitted. Strong foaming and 
boiling with a eonsiderable in(;rease in volume tak(‘ 
])laee immc'dialely, and the previously dark-brown mass 
becomes pale yc'llow. If a dark oil is desirinl, the di’iei', 
ill the form of a tine powihr, is mixed with oil and 
iutrodneed through a fuuiK'l as soon as the entire mass 
of the oil is uniformly heate<l, whi<‘h is genemlly the 
ease half an hour after a pressure^ of 2 or 3 atmospher(‘s 
has been nwhed. After the introduction of the drier 
it is only neeessaiT to see that the pri'ssure does not get 
below 33 poumls, and if jKissiblo is maintaincxl at 38 
})ouuds, so that the air-piunp which forces air into the 
boiler and the stirring apparatus remain in constant mo- 
tion. A'ineeiit has not dc^tcaaniiu*!! the air recjuired ibr th(‘ 
oxidation of a tix<‘d (juautity of oil, but as souk* varieties 
of oil rcHpiire more air than others, as iuu(*h air as the 
0)1 will absoi’b without spurting ami parsing over with 
the steam into thcdiseharge-pi])e is generally intivxlueed. 
The cooling action of the air is much less than might 
be e\p(‘eted, its tempemture lieing, during its passage, 
raised about 51^ to 60^ F. After liaving been tr(*tited 
four hours the oil is drawn otf into a reservoir, where 
it remains until the greater portion of the drier has 
been deposited. 

Bolliny with Hiiperheatcd nieam . — To obtain in a few 
hours a quickly drying oil it is necessary to raise the 
temperature of the liiiftced oil to the [loint where de- 
composition commences. However, to obtain such a 
temperature by the use of ordinary steam an apjiaratus 
of extraordinary strength would be required. Accord- 
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iiig to Andres, steam can bo heated to a temperature of 
over 572° F. bv the use of the apparatus shown in Fig. 
21, without the neecssity of using* vessels of extra- 
ordinary strength. 

The cast-iron pij)es A A rest upon two brick benelu's 
in a furnace furnishing a very hot flame. The pip(‘S 
are connected with one another 
by curv(‘d eo})per ])i|)Os, B and 
(I T1k‘s(‘ curved ])i})es ai’e tightly 
driven irit(> tlie pij>es .1 without 
any other connection, and rest 
upon the brick l)cnehcs so that 
the tire cannot directly strike 
them. 

The steam passes from the 
boiler DFE at a tern p(‘rat lire 
corresponding to th(‘ pn^ssun^ 
prevailing in the boiler into the 
])ip(! system A A, which is ke])t 
at a red heat by the fire burning 
under it, and leaves the pipes at 
(r with a temperature which may 
be above 752° F. It is a very 
good plan to have the superheat- 
ing furnace large enough to l>e 
enabled to add a few ])ipcs in case the .stf'am should not 
l>c hot enough. If few pipes are |uflicient, the spai-e 
room may be bricked uj). 

According to Andres, it is not absolutely necessary to 
work with sk‘am, hot air answtTing the same jiurpose. A 
constant stream of air is driven into the pipe system of 
the above-described superheating apparatus l)y a fan and 


Fig. 21. 
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tlie air conduded back to the fan after it has yioldt'd 
the greater portion of its lieat to the material in the 
boiling apparatus; so that it may be said the work is 
actually done with the same quantity of air, which con- 
stantly makes a circuit between the su})erheating appa- 
ratus and the vessel in whi<‘h the oil is boiled. 

No lead pipers, but only iron or c()j)per pipes can be 
used in an apparatus in which superheated steam or 
superheated air is em[)loyed. Copper pipes deserve the 
preference, as they do not ])roduee dark-colored oil. It 
is also re(V)nimended to silver the metallic surface with 
which the oil comes in contact, but thorough enamelling 
serv(‘s the sanu* purpose and is cheaper. 

Lehmann’s apparatus for boiling oil with su[K?rheated 
steam has already been described on ]). 112. 

Pirparafion of .vaudive or hoUed oH htj mcann of ozone. 
— Drs. Schrader and Dumcke have found by a series of 
experiments that ozone need only act for a short time 
upon crude linseed oil in order to induce the formation 
of siccative oil and at th(‘ same time a bleaching process, 
these processes being afterwards linishtHl by the exposure 
of the ozonized oil in shallow vessels for one day to the 
action of light and air. The resulting oil is elainuKl to 
be clear as water, and to dry ra{)idly. The gas is sucked 
or forced through the linseed oil, any source of ozone 
Ixiing available for the purpose. 

Miithel and LUfk('f< proceas of preparing decatioe oils 
by the action of oxygen-yieldmg mixtures of gases exposed 
to the action of electricity. — The preparation of siccative 
oil is effected by treating the oil intended for the fabrica- 
tion of varnishes with various gases or gas mixtures 
previously ex^rosed to the electrical action of highly 
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oxidized and readily decomposable oxygen combina- 
tions of the metallic oxides, which break up at a mode- 
rate temperature into na^(^ent oxygen and their lower 
oxides. The^oxygen thus formed ])roduces an oxidizing 
effect upon the fatty acid combinations brought in con- 
tact witli it. Amongst others, there are suitabhi for this 
purpose a mixture of equivalent volumes of chlorine 
with steam ; anhydrous sulphuric acid with air or oxygen 
in excess, or, in equivalent quantities, anhydrous sulphu- 
ric acid with hvponitrie a<-id; nitrogen with oxygen and 
steam ; nitiogen monoxide (N^O) with air or oxygen. 

Any one of the above-mentioned mixture's of gases 
is exj)osed in the apparatus shown in l"ig. 22 to a con- 
tinued vigorous electrical discharge, whereby the process 
of oxidation is induced. A determined formula for 
the resulting product, of course, cannot be given, since its 
chemical composition varies within wide limits from the 
proportional quantities of the gases, acting om* u|)on the 
other. Thus, for instance, 2C1 must act upon 1 1/) so that 
211(4 -h O is formed ; in like manner, when Oacts upon 
SO.j sufficient volumes of both must be present, that by 
the action of the electrical discharge S/lyCan be formed. 
In order to attain the highe«!t stage of oxidation, it would 
seem advantageous to let the oxygen combination in 
excess act upon the higher gases to be oxidized. The 
apjiaratuses used by the inventors fv)r the production of 
the oxidized gases consist of a series of so-called con- 
densing apparatuses in which the gases are exposed to a 
continued complete action of electricity, as shown in 
the illustrations Figs. 22 and 23, 

For the generation of electricity the inventors use a 
dynamo in the circuit of which the primary spiral of 




raiigeniont of tlic toclmical apparatus. From the steam- 
hoiler A a principal conduit leads to the motive power; 
from a two steam conduits, /> and c, branch off. Through 
the steam is carried to the coil S in the reservoir B. 
This coil serves for heating the oil introduced through 
the pipe c. On the bottom of B is a flat spiral pipe, 1). 
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It is perforated with numerous small holes, and its con- 
tinuation is formed hy the pipe g, which leads to the 
oxidizing apparatus P, into which the gas to be oxidized 
is introduced through h. 

Fig. 23 sht>ws the oxidizing apparatus in detail. It 
is constructed of glass and consists of two tubes, A and 
one inserted in the other. The 
tubes are fused together at x. A is 
closed below and is placed in an iron 
receptacle, C, upon the lid of which 
it rests by means of a slightly pro- 
jecting edge. Through the centre of 
the tube P runs a tube, E, to the 
interspace between A and P. The 
mixture of gas to be treated is intro- 
duced through B, and passing through 
the free space leav(*s the latter at 7>, 
to go througl] tlie same processs in a 
second, third, etc., apparatus. Tlie 
hatched portions of the a|r})aratus are 
filled with a substance (inducting 
electricity and connected with the souixv of electricity 
by the wires + and — . 

In the receptacle B are one or more paddles, G, tlie 
shaft of which passes at x through a stuffing-box. 

The practical execution of the operation is as follows : 
Through c the receptacle B is filled^ half- full with the 
oil to be oxidized. By means of the stearn-coil S the 
oil is then heated to between 140° and 176° F. The 
receptacle B is next connected by d witli the air-pump, 
which creates a vacuum of about 73 millimeters. By 
now bringing the rea*ptacleiiito the circuit of a dynamo 


Fig. 23. 
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tlie oxidizing apparatuses arc connected with the induc- 
tion-apparatus, while through the pipe h a mixture of 
anhydrous sulphuric acid (SO 2 ) with equal volumes of 
oxygen and atmospheri(i air is forced through the oxi- 
dizing ajiparatuses. At the same time (J is opened, so 
that the gas which has been highly oxidized in P is 
sucked in fi;ic jets through the linseed oil, which is undei* 
a decreased pressure of air, while the paddles C driven 
by the motive ]K)wer bring the oil intimately in contact 
witli the gases. By this means the decomposition of the 
tatty acad combinations is very much accelerated, and a 
pale, thinly-fluid ])roduct is in a (*omparativ(‘ly short 
time obtained, which, on cxposui’e to the air, dries to a 
tough and solid mass. 

d'he })roducts of decomposition, carried away together 
with a small portion of non-used gases, may eitlier 
be regenei’ated or slmj)ly conveyed under the tire of the 
steam boiler. When the oxidizing ])rocess is finished, 
\v'iiich is ascertained by taking samples, tin; conduit is 
first closed, the stirring a|)paratus stopped, and after 
some time the conduit <1 is closed while E is opened. 
Steam now flows in, which first fills the vacuum and 
then, .by opening /, forces the oil into the water apparatus 
Ik, which is filled half-full with slightly ammoniacal 
water and heated by the waste of /S' by means of the 
(Hul /S'. By passing through IV the oil is freed from 
adhering remnants of acid, and is then directly conveyed 
through h to the storage-barrels, provided it is not pre- 
ferred to use first a cooling arrangement. 

Zm7fiermann and HolzwieJiaapparatmes forfhe produc- 
iwii of siccative or boiled oil . — All apparatuses or utensils 
with which the linseed oil or tiie siccative oil formed 
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tlierefroin comes in contact slionld be nnnle of lead or 
lined with sheet-lead, the addition of litharge being 
saved by this means. To obtain a gdod quality of sic- 
cative oil, the linseed oil used should be of a })ale color 



and bleached in th(‘ air. For the preparation of sicca- 
tive oil an a])paratus which may b(‘ called a quick- 
boiling apparatus is used. Jt is sho^^ n in Figs. 24 to 28 ; 
Fig. 21 rej)r(‘sentit)g a view from above, Fig. 25 a front 
view, and h^ig. 28 a side view. Jt consists of three 
principal i)ortions, viz.: 1. The box A of sheet-iron, 
which serves for heating the linseed oil. 2. The iron 
receptacle /i lined with sheet-lead. 3 Two closed 
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,«]ic‘ot-ir()n boilers TT/, so-ealled monk-jnf^^ also liiu'd 
with l(‘ad. F rom the reeeptiiele B the oil hows througli 
the eoek F and thC funnel r/into the uppermost box o, 
passes through tlie opening r into the bmx o immedi- 
ately below, runs in a weak stream through all the boxes 
oo, (‘te., (‘olleels in the lowest box o, and from there 
])asses through the pi])(‘ </</ and its braneh-pipe <1(1, 
which isproviiled with eoeks, into the sheet-imn e\liuder 



CC l)rIo\v. Tlie air in CC esoapos tliroiigli tiie (»ck 
K. vvliif'h must i^maiii oDcn while CC is being filled. 
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C being filled with linseed oil, the latter is again 
])uinped through the lead jupe c into the reservoir, to 
repeatedly niftke the same eircnit 
through A and C until it is 
converted into siccative oil. The 
forcing up of the oil is effecte<l 
as follows : A ftcr fi 11 i ng a boiler 
its cock, r/, is closed and the })ipe 
/ opened. Air is th(*n forced by 
means of an air-j)ump upon the 
surface of the oil, whereby the 
latter is pressed upwards through 
the pipes ce. For continuous 
working, thenTore, two boilers 
are re<]uired, the oiu' being filled 
whilst the otlier is emptied. The 
obiect of connecting this appara- 
tus with the fusing apparatus is 
to utilize the air still lu'ated to 
o72° F., which escapes from the 
latt<,‘r at .r, for })oiling the linseed 
oil. The hot air passes at h into 
the interior of A and yields its 
heat to the oil running through. 
From the consistency of the fluid arriving in the reser- 
voir Jj from t/, it will be recogni/XMl whether the pro- 
cess is finished or whether the oil ha| to pass oncje more 
through the ap])aratus. Through b in the sides of A 
the area aa, over which the oil runs, can be inspected 
and cleansed. The vapors evolved from the boiling 
linseed oil are carried off by the ventilator i, which 
conveys them to the chimney. 
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Novelties in the tmitmeni of oils for the preparation of 
varnish . — The ohje(?t of this invention is to convert lin- 
seed oil and othe» drying oils into varnish, which is 
eifected hy exposin^r the oil to the action of h(‘ated air 
until it has a(‘quir(‘d a syrupy (consistence. * 

Fig. 27 represents a ground-plan, and Fig. 28 a view 
and partly a section of the apj)aratus used in the tivat- 
inent of linseed oil and other drying oils. AAA is a 
s(cries of r(‘servoirs for the reception of (he oil to h(‘ 
treated. Each of th(\s(‘ r(‘S(‘rvoirs is provFh'd with J)5pes, 
for the introdiuction of hot air. These pipes 
are divided into I’adial hranch pi]>(‘s, which are so ar- 
i-anged that they are sus])ended immediately ov('r tluc 
bottoms of the reservoirs without touching them. 
4'h(\se branch-|)i])es arc ]>erforat(‘d, so that the air con- 
veyed througlj the conduits is forced in jets betwc^en the 
oil. The pi|)(‘s B of the various ix'servoirs are connectcHi 
with a pijK‘, B\ which is j)rovided with hot air directly 
fi’ofji the coil tyin the furnace J). 

To obtain a constant supply of air, the coil Cis c(»n- 
ne(4ed with a forcing-})ump, K (preferably a Root’s 
blower). T is a cock for regulating the sup])ly of air 
conveyed from th(‘ blower to the coil (.1 (J is a loaded 
safety-valve. 'ITe bianch-pipes BBB are also pro- 
vided with cocks, 1^] for the regulation of the convey- 
ance of air to the various reservoirs, and for stopping 
tlie su[)ply of air when the process has been executed in 
the various reservoirs. The cocks F and are tliree- 
way cocks, the construction of which is shown in Fig. 
29. They are so arranged that the entire sujjply of air, 
or a portion of it, can be allowed to escape from the 
reservoir. 

If, for instance, the entire scries of reservoirs is in 
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use, the niaxiiniini supply of air is roquirefl ; and if the 
air is heated to about 594° F., tlie co(‘k must be partially 
(►pen. If, however, the temperature*' of the air in tlie 
eoil is above 594° F., the cock must be opened wider to 
admit a smaller (piantity of the air received from the 
blower into the outlet-pij)e F, and a larger quantity into 
the coil. By this means more air is introduced into tlie 
heating apparatus and the scorching of the oil prevented. 
The teniperalurc' of the oil should never be above 401° 
F. It is most eonv('nient to ex(‘cutc the operation so 
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that the oil in the various res(*rvoirs is at different 
stages of tr(*atment, so that when the process is finished 
in one reservoir the oil in another reservoir may be 
taken in hand, and so on until the entire quantity of 
oil hiis been treat'd. As soon as the treatment of the 
oil in one reservoir is finished, the ^upply of lieated air 
is stopped by turning the cock F\ by which an excessive 
increase in the ten)perature of the oil in the other reser- 
voirs is prevented. If, for instance, the reservoirs con- 
tain 225 quarts of oil, a sufficient quantity of liot air is 
introduced to bring the temperature of the oil to about 
250^ F. This tera^xiratiire is maintained for about 5 
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hours, when it is increased to about 401° F., care beinpj, 
liowcver, taken not to raise it above this point. This 
temperature is ke|it up fur 5 or (J hours to drive off the 
acrid va})ors, their regular diminution serving as an 
indication that the process is finished. With’the cessation 
of these vapors the oil suddenly thickens to a syrupy 
(ionsistcnce. Wlien the latter stage has been reached 
the supply of heated air isstoj)j)ed and the oil discharged 
through the cock a into tin* cooling reservoir. After 
cooling the oil has tln^ aj)pearance of a pale jelly. The 
vapors driven off consist chielly oh'in ; they may be 
collected, condensed, and used for various purposes. 
Fig. 30 shows a modification of the ]>i[)e through which 
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the hot air is introduced into the reservoir. The pipe 
ends in a T-piece which lies lengthwise in the reservoir. 
It is not perforated, but open towards both sides, so that 
the hot air is forced in two streams through the oil. 
This form of pipe is used in reservoirs which arc about 
twice as long as wide. 

10 
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YL 

PREPARATION OF OIL OR FAT VARNISHES. 

A drying oil rcndcml ni<>ro qni<‘kly drying by one or 
other of the processes deseril>ed in the preceding chapter 
is often called varnish. It has acMpiinnl th(‘ ])roperty of 
ra}>idly solidifying, when exposed to the air in a thin 
layer, into a tough transparent mass possessing a con- 
siderable degree of eoiiesiveness and elasticity, yet rather 
soft. Although oil of this chara(‘ter has many uses in 
painting, it is not quite hard enough for some of the 
purjKis(‘s for whidi a true varnish may be r('(piii’ed; but 
its defects may be remedied by associating it with one 
or more of the resins previously d(‘scribed. 

Fat or oil varnishes are prepared with the assistance 
of the hardest resins, namely, copal or amber. They 
])rcscnt a beautiful, glossy, glass-like appearance and 
lose their beauty only after a long time, oven if exposed 
to the weather. Moj-eover, they possc'ss considerable 
elasticity and do not crack or peel off. 

Co'pal varninh. — Ap])arently the simplest method of 
preparing fat copal varnish would be by intimately 
mixing copal dissolved in any v(?iatile solvent with a 
good quality of siccative oil and evaporating the solvent 
by heating the varnish in a distilling apparatus. The 
solvent might be regained by condensing, while the dis- 
solved copal would remain in the fat oil. However, 
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such a process would require the use of thoroughly 
fused copal. But the cost of the latter would be con- 
siderably higher than if the work were done with the 
ordinary undistilled copal, as a considerable loss of 
volatile products is caused by the dry distillation of the 
resin. In practice it is therefore the aim to reduce 
as much as possible the loss caused by distillation. 
This may be done by heating the copal until it appears 
to be entirely melted, and endeavoring to combine the 
fused mass with the linseed oil. 

Fai copal varnish by boiUmj can only be obtained of 
faultless quality by special skill, it being by no means 
easy to hit the exact moment when the (H)pal unites with 
the oil. The following diiections, if strictly observiMl, 
will, however, produce varnish of excellent quality. 

Copal 28 to 32 parts, linseed oil 100, litharge 2 to 3, 
oil of turpentine 70 to 80. 

Tlie ([uantitv of copal to be used also determines the 
(]uantity of oil of turpentine. A smaller quantity of 
the hard East Indian copal will be required, and more 
oil of turpentine may be added; but if soft copal is 
used, a larger quantity of it will be neceSvSary, and the 
quantity of oil of turpentine must be decreased. With 
a variety of copal never before used, it will be uecessary 
to determine the quantities by cxj)eriment. 

Heat the linseed oil in a suitable boiler until it com- 
mences to throw up small bubbles. While keeping the 
oil at this temperature, melt one-fourth of the copal to be 
used in a small boiler over an open fire. The boiler 
should have eai^s provided with wooden handles. The 
melting of the copal requires the greatest care and atten- 
tion. It should be constantly stirred ; should the sepa- 
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rate pieces stick together the more solid ones must he 
submerged in the formed fluid in such a manner as to 
keep everything at as uniform a .heat as possible. 
Finally, when the resin is thoroughly melted it com- 
mences to thiAiw up bubbles, and, on further heating, to 
smoke. This is the moment when the melted resin must 
be mixed with the hot linseed oil. 

With a ladle holding about twice as much oil by 
weight as the quantity oi* co])al melted at one time, the 
liot oil is dipped from the boiha* and allowed to flow in 
a fine stream through the narrow spout of the ladle into 
the melted copal. The mass must be constantly stirred 
until it flows uniformly and quietly. 

The small boiler containing the mixture of linseed oil 
and coj)al is then ])laced alongside; of the large boiler to 
keep warm, and the same oj>eration with another fourth 
part of the copal is repeated in another boiler. This 
boiler is also kept warm, and a third aiid fourth boiler 
containing corresponding quantities of copal and oil are 
taken in hand. When the work with the last (fourth) 
boiler is finished, all the solutions of copal arc added to 
the linseed oil still remaining in the large boiler. The 
small boilers are quickly emptied in succession, and the 
contents of the large boiler are then constantly and 
uniformly stirred. A considerable quantity of viscid 
solution of copal remains adhering to the sides of the 
small boilers and must be recovered |S soon as possible. 
When the copal solution has been poured into the large 
boiler a iadleful of oil of turpentine is brought into the 
small boiler which has first Ixjen thoroughly heated. 
The copal adhering to the sides is then detached and 
mixed with the oil of turpentine, which is best effected 
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by moans of a supple spatula of bard, wood. Rattan 
0 (»vered with rubber is also very suitable for the purpose. 
When the sides ol' the small boilers are bright they are 
let stand in a warm place until the varnish in the large 
boiler is finished. 

Tlie linseed oil now containing the entire quantity of 
copal to be used must be boiled to varnish. In the re- 
ceij)t litharge is prescribed, but borate of manganese 
(0.2o part for 100 parts of linseed oil) may be sub- 
stituted for it. Add the litharge or borate of manganese 
very gradually with constant vigorous stirring, and raise 
th(‘ temperature to the required degree. The scum ap- 
pc'aring on the surface must constantly be removed. 

After the fluid has boiled for two hours, counting 
from the time when the litharge was added, it is tested. 
To a spatula dijipcd into it the varnish should adhere 
in a thick layer, and drop from it in transparent gold- 
yellow thr(‘ads, Ijccoming very thin towards the last. 
By the so-called dro[>-tcst, a drop of the varnish let fall 
upon glass should form a high arch, and when cold 
should be of tlie consistency of thick, thread-drawing 
syrup. As soon as this is the case, firing is discon- 
tinued, and the contents of the boiler are allowed to 
cool off to between 140° and 158° F. The oil of tur- 
j)entiuc contained in the small boilers is then added. 

The remaining quantity of oil of turpentine must not 
be added in too large portions. First about 10 per cent, 
of it is added and later on only 5 per cent., the varnish 
being tested every time after it has been thoroughly 
stirred. As long as the varnish is viscid after it is cold 
and quickly becomes thick, more oil of tuiqientine may be 
added. But if it becomes less viscid after only a small 



150 VARNIS^HES, LACQUERS, AND PRINTING INKS. 

quantity of oil of tur|)entine has been added, the addi- 
tion of the latter should be interruj)tcd, since the quality 
of the varnish would be injured by adding more. 

Good copal, varnish should be viscid and have a light- 
golden color. It should run freely from the brush with- 
out forming streaks and dry in from 6 to 12 hours. 

Fat copal varnkh without boiling . — With the use of 
fused and distilled copal the preparation of varnish is 
more readily accomplished, the ojx^ration iK^ng very 
simple. Though the solution of the copal may be 
effected in the wld, it is mudi aewlerated by heating 
to about 212° F. Heat 200 lbs. of linseed oil and 000 
lbs. of oil of turjKmtine in a vessel by means of a steam 
coil and add 200 H>8. of prepared copal, which dissolves 
very readily. An apparatus very suitable for the pur- 
pose is shown in Fig. »‘I1. //is a copper cylinder sur- 


Fig. 31. 



rounded by a wooden jacket and cllfsed with a lid. In 
the centre of the cylinder rests a metal sieve. The copal 
is placed upon this sieve and the necessary quantity of 
oil is then poured in. On the bottom of the cylinder 
is a coil, /i, which is connected by the pipe i with the 
steam boiler. In this apparatus solution is effected 
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without any assistance, no evaporation of oil of tur- 
pentine taking place, and there is no <langer of ignition. 
When the solution of the copal is complete the varnish 
is drawn off through the i)ipe and cock and the ap- 
paratus may be immediately rinscHl. 

For working on a small scale boiling water may be 
substituted for steam. Fig. 32 represents an apparatus 
by means of w}ii(^h quite large quantities of fat copal 
varnish can be prepared. 


Fig. 32. 



A boiler, K, is bricked-in in a fire-place, H. The 
bottom of the boiler is bent inwards so as to offer a 
larger heating surface to the flame. In this boiler is 
placed a second boiler, F, the bottom of which is pro- 
vided with a pipe. A, which is closed by a cock. The 
boiler F is provided with a lid of a peculiar shape. It 
consists of a strip of sheet-iron bent at a right angle, 
which runs around the entire edge of the boiler and 
forms with the latter a gutter, U, The cover D is so 
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shaped as to fit exactly into this gutter. If the latter 
is filled with liuseed oil and the cover placed in position, 
the interior of the vessel F is hermetically closed, but 
without danger from steam ])ressure in the interior of 
the vessel, because as soon as steam is developed it presses 
the fluid in the gutter outwards and esca})es. 

A projeciing ring is fasteiu'd in the interior of the 
boiler at about two-thirds of its height. Upon this 
ring a flat vesstl, ( \ tlje bottom (d* wliic^h is perforated 
like a sieve, is plaecHl. This V(‘ssel s(‘rves for the rc- 
eeption of the copal, previously reduced to small pieces. 

For copal varnish ti)e following (juantities are used : — 

Distilled copal 100 j)arts, volatile copal oil 20, oil of 
turpentine 2>00 to 5(K), lins(‘ed oil 100. 

The operation begins with filling the boiler K with 
water, and heating it to the boiIing-j)oint, the linse(*d oil 
to be used being at the same time put in the boiler F. 
Next 20 parts of the copal arc dissolved in the 20 parts 
of copal oil, and the solution added to the linsee<l oil. 
The vessel C is tlien placed in position and filled witli 
the remaining eojml. Finally, enough oil of turpentine 
is added to cover the copal about 4 inches deep, and 
then tlie lid is placeil in the gutter filled with linseed 
oil. 

The wafin* in K is kept constantly boiling for 3 or 
4 hours, the water l()st by evaporation being from time 
to time replaced. JJy this pro(?es8fthe contents in F 
ae(piire a sufficiently high temperature to dissolve the 
copal. 

With the use of this ap|)aratiis there is a considerable 
saving in fuel and labor, as stirring is entirely done away 
with. No oil of turpentine is lost by evaporation, the 
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inner space of F being herraetieally closed by the gutter 
filled with linseed oil. All danger of the fluids igniting 
is removed, and a very light-c(dored and entirely clear 
varnish is obtained, especially when the ]>ieees of copal 
are laid upon a linen cloth s[)read over the bottom of C. 

When solution of the copal is eomph'te, the finished 
varnish is allowed to run off by opening th(‘ cock on the 
discharge ])ipe A. The rarefaction of the air caused in 
the vessel F by the varnish running off would have the 
effect of forcing the linseed oil contained in the gutter 
F to V^'by the |)ressure of the outer air. Tlie lid has, 
therefoi’c, to be removed befons opening the cock. 

After the discharge of the finislu'd varnish the 
aj)i)aratus can bo immediately rinsed, and thus con- 
siderable quantities of varnish can be made in a short 
time. 

( '(do r less copdl raniish , — The following process yi(?lds 
an almost entirely colorless and durable fat copal var- 
nish. Finely powdered Fast Indian copal is dried for 
several hours in a current of hot air, having a tempera- 
ture of at least 248'-' F. The powder is then brought 
into a large glass bottle together with entire!}’ dry pow- 
dered glass or quartz sand, and the whole mixed by 
shaking. Enough chloroform or j)etroleum-na})htha to 
cover the mixture is then brought into the bottle and 
the latter being well closed is allowed to stand quietly 
over night. The copal swells up during this time and 
can be readily dissolved in other solvents. 

The next day the contents of the bottle are brought 
into the apparatus shown in Fig. 10, p. 104, and a 
suitable quantity of oil of turpentine is added. At 
first only a gentle heat is applied, and the apparatus is 
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SO arranged that the condensed vapors of the cliloro- 
form run back into it. After heating at 140° to 158° 
F. for about one liour, the solution of the copal has 
made considerable progress, and the cooling vessel is 
now so arranged that the condensed vapors of chloro- 
form run off from the lower end of the coil. If the 
tem[)erature is not allowed to rise higher than the l)oil- 
ing-point of the solvent used, the latter can be recovered 
in an entirely pure state and without much loss. 

AVdien all the solvent has been distilled off‘, the cooling 
vessel is so arranged that the va])ors passing over must 
pass back into the apparatus, and a strong fire is kept 
up for about one-half to three-quarters of an hour to 
make the oil of turpentine boil vigorously. During 
this time the copal will completely dissolve in the oil of 
turpentine. 

While the solution of copal is boiling, very pale- 
colored siccative linseed oil, jm'pared with borate of 
manganese, is heated in an open lioiler in a water-bath 
to 212° F. The boiling of the turpentine is then in- 
terrupted and the solution of copal cooled off‘ by with- 
drawing the fire. When it shows a temperature of 
from 140° to 158° F., it is gradually brouglit into the 
boiler containing the linseed oil, care being taken to 
stir thoroughly after each addition. After the last por- 
tion of copal solution has been added stirring should be 
continual for about twenty minifies. The very pale 
varnish is then filled into large glass bottles, where it 
becomes entirely clear. 

Fat airier varnishes are in the main prejiared in the 
same manner as copal varnishes. Distilled amber may 
be used directly with linseed oil, but the product is of a 
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darker color than when a solution of the resin is first 
])repared and then mixed with a good quality of sicca- 
tive oil. For a surface requiring a very durable glossy 
coat of varnish without much elasticity nothing is better 
than fat amber varnish ; but where elasticity is a news- 
sary property, copal varnish is to be jn-eferred. 

A good copal or amber varnish should leave a film on 
a sheet of glass whicli combines tlie qualities of hard- 
jiess and tongliness. The toughness is given by the oil, 
the hardness by the resin. Sucb a film should not be- 
come fissured even when it has been exposed to sunshine 
for a year. 

Fat varnishes may also be colored, which is done in 
a ihanner similar to that mentioned later on in treating 
of volatile varnishes. Jlowcivcr, they arc not very fre- 
(juently colored, their com]>lete transparency being one 
(jf the principal qualities desired. Usually the artic'le 
to l)e varnished is first stained or ])aintcd the recpiired 
color and the coat of varnish is then laid on the paint. 

Pah oak varnhh . — Melt 4 lbs. copal, mix with IJ 
gallons linseed oil 2 ozs. each of dried copj)eras, (b’ied 
sugar of lead, and litharge. Boil the mixture well, thin 
with 2 1 gallons oil of turpentine, and filter. 

Hard church oah varnhh.—McU 4 lbs. Kawri, mix 
with 14 gallons linseed oil, boil until it strings well, then 
after cooling thin with 2J gallons oil of turpentine. 
This varnish dries with a hard glossy surface in from 
6 to 7 hours. 
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VII. 

preparation of volatile or spirit VAR- 
NISHES AND LACQUERS. 

Bv volatilo or spirit varnislies and lacnpuTS are un- 
derstood all tlu»se from wliieli the solvent can be evapo- 
nited by heat without suffering deeom})osition. They, 
therefore, include all those varnishes and lacrpiers in the 
prcjmration of which flit oils ar(* not used. The (;hief 
solvents formerly employ(‘d were spirits of wine and 
oil of tur[>entine, but the progress in the tar and petro- 
leum industries has now ])laeed at our disj)osal at very 
low prices such excel h*nt solvents as benzole and petro- 
leum-naphtha. Tlie resins are now fre(|uenlly dis- 
solved in one of these solvents so that a fluid of syrupy 
consistence is obtained, which is reduced with spirits of 
wine or oil of turpentine. The cheaper wood-spirit may 
in many eases be sul)stituted for spirits of wine. 

Spirits of wine varnishes . — If properly prepared, these 
varnishes may be readily obtained as clear as water. 
They dry very (piickly, especiall;^ in summer, and pro- 
duce a smooth, glossy coating apparently faultless. But 
even if the varnished object be protected from all shocks, 
innumerable small fissures will in a short time lie ob- 
served in the coat of varnish, in consequence of which 
it loses its lustre and even peels off. This is due to the 
fact that the layer of varnish consists only of the un- 
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changed resin which lies upon the article in a thin layer. 
Kesins being mostly very brittle substances, a very slight 
decrease in the temperature to which the varnished ob- 
ject is exposed may cause a separation ol’ the conti-acting 
particles, whereby the above-mentioned small fissures 
are produced. 

What has been said in regard to spirit varnishes ap- 
plies to all other varnishes and lacquers in which the 
solvents used for their ju’eparation do not tak(' part in 
the fermation of the actual layer of varnish ; and the 
more volatile the solvent is the mere ra])idly the hard 
(‘oating will be formed and the more readily it will 
crack. This defect of spirit varnishes may to some 
extent be remedied by using, in connection witli hard 
resins, soft resins nearly allied to the balsams or tur- 
pentines, or by mixing the spirit varnish with an oil of 
tui’pentine varnish. 

()U of turpenibic varnishrs are prepared by dissolving 
tiie resins in oil of turpentine. They are not liked on 
account of their strong smell, which does not entirely 
disappear even after the la])sc of (‘onsidcrable time, 
though it may l)e removed by heating the varnished 
object. 

As resins can generally be more rcjidily dissolved in 
oil of turpentine than in linseed oil, oil of turpentine 
varnishes are fre([uently added to fat varnishes to over- 
come the greater difficulty of dissolving resins in fat 
oiks. When used by themselves, oil of turpentine \ar- 
nishes produce as beautiful a coating as spirit varnishes 
and, moreover, possess the advantage of being less 
brittle. To a certain extent the oil of turpentine takes 
part in the formation of the layer of varnish, a very 
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small quantity being changed into resin — becomes tur- 
pentine — and renders the coating more elastic. 

Tar oil as well as benzole, and petroleum- 

naphtha rarpkhes, possess nearly the same jnopcrties as 
spirit varnislies. These solvents can be most suitably 
used by bringing just sufficient resin in contact with 
them to form a viscid Iluid, and to reduce the latter 
with sj)irits of wine, oil of turpentine, etc. By this 
means the time rc<juircd for the pro(‘ess is eonsideraldy 
shortened, the resins dissolving more rapidlv in benzoic 
and |)(‘troleum-naphtha than in alcohol. S])irits of 
wine, which is to be used for dissolving resins, must 
show at least 90 per c<‘nt., but for rtKlucing a solution 
already made, a strength of 85 per cent, or even of 80 
per cent, will answer. It is, however, advisable to de- 
termine first by a test how far the use of weaker spirits 
of wine is permissible; because if too much diluted, it has 
not the power of keeping all the resin in solution and a 
portion of the latter will separat(' in fiakes. When in 
U‘sting the varnish it is observed that it becomes less 
transparent, especially when exposed to a lower tem- 
perature, or commences to opalize, the spirits of wine 
has been too much diluted. 

Preparation of volatile or apirit varni.she.9 on a small 
scale. — Take a wide-mouthed bottle furnished with a 
well-fitting cork, the lower eml of which is provided 
with a small hook. Tie up the rwins in small bags of 
muslin, allowing sufficient space for swelling, and sus- 
pend the bags from the lKX>k in the bottle filled with 
the solvent so that they are just immersed in it. The 
solution of the resins is thus accjomplished without the 
neepseity of shaking the bottle. The dissolved resin, 
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l)elng denser than the solvent, sinks to the bottom of the 
bottle, and the solvent comes constantly in contact with 
nndissolved iiiaterhil. 

Filtrdfiofi of vurnishefi . — The palest and brightest 
varnishes are obtained by filtration. As tlicrc would be 
(H)nsiderable loss of the volatile solvent if the filtration 
were carried on in o])en funnels, and such loss would 
])revcnt efficient filtration by the varnish beeoining too 
thick, it is necessary to use a simple apparatus such as 
shown in Fig. It consists of a glass jar or bottle, F, 


Fig. 33. 



which is hermetically closed by a cork with two holes. 
The neck of the glass funnel T, the up]>er rim of which 
is ground smooth, passes through one of the holes, while 
a glass tube, r, bent at a right angle, is fitted into the other. 
A wooden cover, 2), with a ring of rubber on the lower 
side is placed upon the funnel, thus closing it air-tight. 
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Id the center of the cover is fitted a glass tube, r', also 
bent at a right angle, and is connected with the tube r 
by the rubber hose h. ^ 

Eitlier filtering-paper, as shown in the illustration, or 
fine cotton is used as filtering material. The varnish to 
be filtered is put in the funnel T. The lid is then 
placed in position, and should only be removed for the 
purpose of pouring more varnish into the funnel. As 
the varnisli filters through, the air contained in the jar F 
is disj)laced and escapes through r, k, and r' into tlie 
funnel where it absorbs tlie vapor of the fin id, but 
absorbs nothing more after it is once saturated. 

BIcdvhhuj or (Iccolor<(tion of vdrnishes . — Many var- 
nishes for sj)eeial j)urposes require to hv. absolutely 
colorless, and have to be sid)mitted to a special treat- 
ment or blea(;iiing process. Animal diareoal is gene- 
rally the agent used to efT(*ct this object. It should be 
reduc('d to the fineness of coarse sand, a fima* powder, 
though more effective, being a])t to be(;ome clogged, 
rendering the filtering very tedious. Commercial animal 
charcoal contains salts that might prove injurious to the 
ingredients of the varnish, and hence it must be freed 
from them by treatment with hydnxliloric acid as 
follows : — 

Bring about 10 lbs. of raw animal <‘harcoal into a 
stoneware pot having a capacity of about bj gallons and 
pour on it 5 to 8 lbs. of crude kydrochloric acid, and 
allow the mjiss to stand for one day in the covered pot, 
during whidi time it should be repeatedly stirred. 
Then pour the contents of the pot into a tub containing 
about 14 gallons of water. Allow the charcoal to settle, 
then pour off the supernatant fluid and again pour clean 
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water over the charcoal, repeating the same operation 
until the water shows no a(!idity. This is ascertained 
by dipping blue litmus pa|Xir into the water. If the 
blue color is not changed, the water is free from acid ; if 
the blue color turns red never so slightly, the water is 
not entirely freed from acidity. Tlie washed animal 
charcoal is then dried by heat. 

For prej)aring small (piantities of varnish the bleach- 
ing process may be effected at the same time as filtering 
by pla(*ing the animal diarcoal in the funnel T, Fig. 
33, and jmuring the varnish to be filtered upon it. But 
this oj^eration is objectionable, as it does not permit the 
cluinging of the filtering sid)stance or the animal char- 
coal, should either of them los(‘ th(‘ir efficacy. It is, 
therefore, })rcferable to carry on the operation in a 
special appai’atus shown in Fig. 34. 

4 he varnisli to be bleached and filtered is contained 
in the bottle A. It is provided near the bottom with a 
neck, B, into which is fittt?d a pipe whicii can be closed 
by a cock, (7, wliich is connected with the pipe D by a 
piece of rubber hose. The pipe D, as seen in the illus- 
tration, is fitted into the lid of the vessel K I his is a 
cylindrical sheet-iron vessel with a ring, F, on the bot- 
tom, which serves as a suj)port for the cylinder G, This 
cylinder is of woven wire, and is filled with coarsely 
powdered animal charcoal. The tapering piece jointtni 
to the vessel E enters into a j)i[)e which passes through 
the cover H into the funnel »/. The cover is provided 
with a rubber ring. The funnel is fitted into the jar A. 
A rubber hose, X, connects the two vessels A and A. 

By opening the cock C, the varnish is allowed to flow 
into Ey where it is bleached by the animal charcoal. 

11 
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From here it paases directly into the filter and collects 
in K, The entire arrangement of the apparatus is such 


Fig. 34. 



that, should it become neceasary, the filtering material or 
the animal charcoal can be changed in a shoil time, 
while a loss by evaix)ration is at the same time pre- 
vented. 

Cohnng of vamkhea . — The best plan is to color the 
varnish after the entire operation is finished. Prepare 
an entirely clear saturated solution of the ooloring- 
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matter in aleohol and add enough of it to the varnisli to 
])rodnee the desired shade. J^iit as of some coloring- 
matters a considerable (juantity of the solution has to 
be «sed, the varnish must be made someuliat more viscid, 
otluTvvisc' it would turn out too thin. With the u«e of 
aniline colors this |H'eeaution need not be observed, thes<‘ 
colors dissolving readily and but a eompaiatively small 
(juantily of them being re(juired to produce the desired 
result. 

Direction.^ for prrjHfring rohitilr or sj)irit rarnIsJm aiul 
lonpwr.s . — In jmeparing a varnish it is absolutely Jicees- 
sary to know for what [mrpose it is to be used, since a 
varnish intended, for instance, for coating metallic 
objects must possess ditferf'ut j)roperties from one to be 
employed on Icatlua*; tlie first should be as glossy and 
hard as jiossible, whilst the other needs to be elastic; and 
soft. 

However, gretit hardness, which is always associated 
with a certain degree of brittlenc'ss, and, on the other 
liand, elasticity and pliancy, can only be obtained by the 
use of different kinds of resin. The hard resins, like 
amber, eo})al, and shellac;, will produce varnishes pos- 
sessing groat lustre, whic'h, however, are also cjuite 
brittle; whereas saudarac, mastic, elcmi, and Venice tur- 
pentine possess the property of rendering varnishes more 
pliant and tenacious. 

From what has been said above, the directions given 
for preparing varnishes can be readily modified in a 
suitable manner; should the varnish be too soft, the 
(quantity of amber, copal, or shellac is increased; should 
it be too hard and brittle, this defect is remedied by an 
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addition of soft rosin, sncli as mastic, elonii, or Venice 
turpentine. 

The quantity of solvent to bo used' for a certain quan- 
tity of varnish varies also. Viscid vai'nishos will ho 
of greater value than thinly-fluid products, since the 
former can be reduced at pleasure. (Generally 2| parts 
of solvent are counted l<>r 1 part of r(‘sin. For certain 
operations, for instance, bleaching and filtering, it may 
be necessary to rediur the varnish. Fo restore to it the 
])ropcr degree of consistency it is allowed to run into 
a distilling apparatus and the necessary (juantity of the 
solvent is distilled oft'. 

When the business is carried on on a larger scale, it is 
advisable to keep a stock of dissolved r(‘sins on hand and 
to prcj)are the varnishes by simjdy mixing the solutions. 
To do this readily solutions containing the resins and 
solvents in a simple proportion should he prepared, and 
this proportion should be marked on the bottk^, as, for 
instance: — 

Rarts. 

Ruby shellac 1. 

ftO per cent, spirits of wu’ne 5. 

J3y pre[)aring such solutions on a large scale the labor 
of filtering may be saved, as the solid particles suspended 
in the fluid will in a few weeks sink to the bottom and 
the solution l)ecome entirely ^dear.^ Should the varnish 
prepared from the mixture be too thinly-fluid, it is 
brought to the pro])er consistency by evaporating in a 
distilling apparatus. 
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Amber Spirit Varnishes. 

Pale amber spirit varnish. — Fused amber 8 parts, 
saudarae 8, mastic 2, 00 ]>er cent, spirits' of wine 48. 
Mix the coarsely- j>owdered resins with thoroughly 
^vashed coarse glass-powder and dissolve them in the 
spirits of wine. When solution is complete add 2j)arts 
(jf Yernce turpentine, mix thoroughly, and let stand 
until clear. 

Amber sj)irit varnish. — Dissolve fused amber 4 parts, 
sandarae 6, and elemi 1, in OO percent, spirits of wine 
12. A small (piantity of camphor — about | })art — may 
evamtually be added to the solution. 

Amber and turpentine spirit varnish. — A rapidly-dry- 
ing varnish is obtained by dissolving 20 parts of fused 
amber and 2 parts of Venice tur[)entine in 30 to 40 
parts of oil of turpentine, the (juantity of the latter 
depending on the productivity of the amber. 

Amber spirit varnish for photographs. — For coating 
finisheil photographs as well as photographic negatives, 
a solution of amber in chloroform is very suitable. Tiie 
cpiantitics may be chosen as desired. The layer of var- 
nish becomes in a short time so hard and solid that it 
can scarcely be distinguished from glass. 

Amber and copal spirit varnish. — Dissolve 4 j)arts of 
fused amber and 6 of I’used copal in 40 of oil of turpen- 
tine. Add to the solution, best with the assistance of 
heat, 2 parts of Venice turpentine. 

Arnber and ekmi spirit varnish. — Dissolve amber 20 
parts, elemi 5, and Venice turpentine 5, in oil of tur- 
pentine 60. 
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(hpal Spirit Varnishes. 

( 

According to Hceren, copal spirit varnisli is prepared 
as follows : Dissolve in the cold or hy gentle heating 60 
parts of West Indian copal in 60 ])arts of 98 })er ec'nt, 
spirits of wine, 10 parts of ether, and 40 pai’ts of oil of 
turpentine. The resin dissolves readily and completely 
without previously swelling up. It may, however, 
happen that a few pi(‘ces of tin* resin behave differ- 
ently from the rest and dissolve only to a jelly. It is, 
tlnn*efbre, best to test the resin before dissolving it. 
This is readily a(‘complished by using only large pieces 
for the preparation of the varnish and separately ex- 
amining small st)liuters of the seleeb'd pieces by gently 
heating them with the mixture of solvents in a test-tube. 
The pieces which swell up should be rejeet(*d. 

Copal spirit inirnish . — Melt carefully over a very 
moderate 6re 2 parts of e,o})al, and when the resin flows 
uniformly add 1 part of turpentine, and mix tlH)roiighly 
with the assistance of gentle heat. Then pour the mass 
njK)n a plate and allow it to cool. It is then ]K)wdered 
and dissolved in 4 parts 95 |)cr cent, spirits of wine by 
j)lacing the vessel over hot water. 

Fale copal spirit varnish . — lieducc 3 parts of copal 
to powder and pour 6 pails of a(?(‘tone over it. I^et the 
whole stand for 24 hours and then add 10 parts of 96 
per e^nt. spirits of wine. Solution ni^y be assisted hy 
gentle heating over water. Then add | part Venice 
turpentine and mix thoroughly. 

(hpal spirit varnish with camphor . 4 parts of 
copal reduced to a fine powder with 1 part of pulverized 
camphor^ and intimately triturate the mixture with 15 
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parts of 98 per cent, spirits of wine. Solution is assisted 
by heat, best by hot water. 

Solution is still more readily effected by adding to the 
above ingredients 8 parts of oil of lavender. Pour the 
oil of lavender over the copal and camphor mixture, 
let stand overnight, and then dissolve the whole in the 
spirits of wine. 

Co}>al and turpentine spirit varnidL — In its most 
simple form this varnish is ]>repared by dissolving 3 
})arts of copal reduced to a fine powder in 15 parts of 

011 of turpentine slightly heated. 

Better results are, in this case, also obtained by the 
addition of oil of lavender, the following quantities 
being used : Copal 5 parts, oil of lavender 6, oil of 
turjK'ntine 20. 

A cheaper product is obtained by melting 4 parts of 
copal together with } part of Venice turpentine, pour- 
ing the fused mass upon a stone plate and allowing to 
cool. When cold it is dissolved in 8 parts of oil of 
turpentine. 

Elastic copal spirit varnish . — Mix 4 parts of pulver- 
ized copal with 1 part of jiulverized camphor, and pour 

12 parts of ether over the mixture. Let the whole 
stand 24 hours and then dissolve in a mixture of 2 
parts of oil of turjKiutine and 20 parts of 98 per cent, 
spirits of wine. 

A similar varnish is prepared as follows : Dissolve 
camphor 5 parts and copal 20, in 60 parts of ether. 
The solution becomes clear only after standing a long 
time. It is allowed to stand for weeks in bottles, when 
the upper clear portion is poured off. The sediment con- 
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sists of swelled-up copal, which has to be again treated 
with camphor 2J to 4 parts, copal 10 parts, and ether 
60 parts. 


Dammar Spirit Varnishes. 

These varnishes are prepared as follows : Mix coarsely 
comniinuted dammar with e(jnal parts by weight of oil 
of turpentine and heat the mixture over a moderate coal 
lire to gentle boiling. Then take the ])ot from the lire 
and add very gradually, with constant stirring, 1 to ]| 
parts of oil of turpentine. Now heat the mixture to 
about the boiling-point, then take the pot from the fire 
and allow to cool. Filter the varnish. 

The directions given above may also l>e modified as 
follows : To 3 parts of dammar melted at a very mode- 
rate heat add very gradually and in small portions J part 
of Venice turpentine. When a homogeneous mixture 
has been effected, remove the pot from the fire and add 
very gradually oil of turpentine. Tlie rest of the oil 
of turpentine — 10 parts in all — is added only after the 
mixture is perfectly homogeneous. 

In preparing dammar varnishes it is of importance 
that the resin should be perfectly dry. This is best 
effected by melting the resin, but in doing this not too 
strong a heat must be applied, otherwise the pale color 
which distinguishes dammar varnish -ifrom amber and 
copal varnishes is in a measure destroyed. 

Dammar varnish^ I . — Dammar 40 to 45 parts, oil of 
tur|>entine 50 to 60. 

The preparation of this varnish requires a peculiar 
treatment, dammar being soluble in oil of turpentine 
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only when the latter contains no water. If water is 
j)rescnt, the resin is absolutely insoluble. According to 
an old irrational process, by which a large quantity of 
oil is lost by evaporation, and which besjdes is very 
dangerous on account of fire, the resin is heated in the 
oil of tnr])entine until this no longer throws up bubbles, 
caused by tlie aqueous vapor, but ])resents a smooth 
surface at a tem[)eratnre of from 218*^ to 2()fi° F. 

A more rational pro(*ess is as follows : Heat the resin, 
previously heated for a short time to about 225'^ F., 
with a very small quantity of oil of turpentine until 
the latter boils. This will form a very thick solution, 
which only requires to be reduced with oil of turpentine 
to furnish varnish. 

Dammar vanunh^ //, — Dammar 80 parts, linseed oil 
4 to 5, oil of turpentine 100. 

Boil the linse(>d oil for a few liours with the resin and 
a small quantity of oil of tur})entine. Though the v'ar- 
nish obtained in this manner is not quite as pale as that 
with oil of turpentine, it flows better from the brush. 

Dammar and copal varnkh . — Copal 40 parts, dammar 
80, linseed oil 10, oil of turpentine 100. 

Divide the linseed oil into two portions; dissolve the 
copal in one portion and the dammar in the other. Pour 
the solutions together and reduce witli the oil of turpen- 
tine. 

Elastic dammar varnish for j)hoingraph,s. — Dammar 4 
parts by weight, acetone 18. 

Bring the dammar into a bottle, pour the acetone over 
it, cork the bottle tightly, and let it stand in a rnoder- 
at-ely warm place for 14 days. Then pour off the solu- 
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tion from the residue. The varnish should be applied 
with a soft brush, repeating the application several times. 


« Mastic Varnishes. 

These varnislies are usually prej)arod by dissolving 
mastic in oil of turpentine, although other volatile oils 
and even absolute alcohol may be emjdoyed. Mr. A. H. 
Church descrilx's the [)roccss of preparing mastic var- 
nish as follows: To prevent the resin from caking 
together, warm powd(‘red glass or warm fine white 
quartz sand may be added to the mixture' of resin and 
solvent. The oil of tur])entine should be absolutely free 
from moisture; the mastic may bo in t(‘urs, or preferably 
purified and dried. The materials are introdiuvd into 
a capacious glass flask fitted with a cork, tube, and con- 
denser so arranged that when the fliusk is heated in a 
water-bath the vapors given off from the solvent may 
be condensed and returned to the vessel. Tlie.teinpcM’a- 
ture of the bath may be 212® P\ if oil of turpentine is 
used ; it should not Iw allowed to rise beyond 17()° F. if 
absolute aleolnd or 9fi per cent, spirits of wine is substi- 
tuh^i for the oil of turpentine. The following receipt 
gives a varnish which contains nearly 25 per cent, of its 
weight of mastic, but the proportion may easily be in- 
creased or decreased : Mastic 14 oune-es, S[)irit8 of tur- 
pentine 44, powdered glass or fine quartz sand 6. 

Wlien the mastic has dissolved the varnish is allowed 
to cool, and is then poured off into a glass vessel, which 
is tightly closed. In this glass vessel it is allowed to 
rest until perfectly clear. Or it may be clarified by 
filtering in the apparatus described on p. 159. 
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The varnish prepared according to this receipt is nearly 
colorless, and leaves a brilliant glossy film when it evapo- 
rates on a smooth siirface. But this film is very brittle, 
and easily abraded by gentle friction, even with the finger; 
in fact, it consists of little more than the original mastic 
resin, th(‘ fragility of which is well known. To obviate 
tliis brittleness many ]>lans have been devised. Some- 
times Venice turpentine, Canada balsam, or (lemi is 
introduced in small (piantily, not exceeding one-seventh 
in weight of the mastic, used. In consecpiemte of such 
admixture of a natural s<>ft turj)cntine, th(' varnish pro- 
duced dries more slowly, and leaves a less brittle, tougher, 
more adhesive, and more clastic film on evaj)oralion. 
Ultimately, however, these balsams become brittle like 
mastic itself. 

Mddic vaniidiy L — Mastic 4 to 5 parts, sandarac 5 to 
6, Y<‘nice turpentine I to |, spirits of wine 20 to 30. 

3Iadio vaniidi, IT . — Mastic 5 to 0 parts, sandarac 10 
to 12, Venice turpentine | to 4, spirits of wine 20 to 30. 

Mastic vaniishy very transparent^ for oit-paniinigs . — 
Mastic 30 parts by weight, Venice turpentine 5, cam- 
phor IJ, rectified French oil of turpentine 23, 96 per 
cent, alcohol 100. This va^’uish is prepared in a water- 
bath. 

Meld’s mastic varnish for pasteboard articles. — Re- 
duce 30 parts by weight of mastic in grains and 18 
parts of sandarac to powder, and mix the ])owders witli 
20 parts of powdered glass. Then dissolve them in 200 
parts of 90 per cent, spirits of wine and add 20 parts of 
Venice turpentine, previously litjuefied, to the solution. 
Mix the whole by shaking and finally filter. 
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Common Rmn Vanmhes. 

Tliese varnishes are the clu'apost* but also the least 
durable pro, ducts. The simplest mode of pre])aring 
them is as follows : — 

Melt, at a very mcKlerate lu'at, 2 parts of very pale 
colophony and ] jiart of Venice turpentine. When an 
intimate mixture has been effected take the j)ot from the 
tire and add, <;radiialiy and in small portions, 8 parts of 
oil of turpentine. 

The following varnishes are j) repared in a similar 
manner : — 

I. Melt together colophony 2 j)arts, mastics 1, and 
Venice turpentine 3, and mix with oil of turpentine 15 
parts : or, 

II. Melt together colophony 8 parts, sandai’ac 8, and 
Venice tur[)ontine 1, and mix with oil of turpentine 32 
j)artR : or, 

III. Melt together colophony 8 j)arts, sandarac 1, 
and Venice turpentine I|, and mix with oil of turj)en- 
tine 12 parts. 

It may here be remarked that a simple solution of a 
pine resin in oil of tur|)enti*ie does not furnish a useful 
varnish ; an addition of Venice tuq)entine is always to 
be recommended, the varnish acquiring thei’eby some- 
what greater tenacity. 

However, common resin varnish dofe mjt adhere well 
even with the addition of Venice turpentine, and should 
only be used where a very cheaj) coating is demanded. 

Flexible resin varnish . — Melt together sandamc 4 
parte and cohiphony 2 parts. To the melted mass add 
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gradually, as directed above, oil of turpentine 8 parts. 
Finally add to the solution 1 j)art of solution of caoutchouc 
in light (ml-tar oi?. 

A fiphaltmn 1 \ini ixhes. 

For the j)reparation of varnishes theartificial asphaltuni 
— tar-asphaltiirn — which is obtained in the distillation 
of tar-oils is, as j)reviously mentioned, just as suitable 
as the natural jwoduct. With the use of the latter a 
previous rem(‘ltiiig, similar to the roasting of copal and 
amb(T, is recommended. ''J'ar-asphaltum docs not re- 
(juire to be remelt(‘d. If dissolved in volatile oils and 
used by its(‘lf, tar-asphaltum ])roduees varnishes of a 
beautiful black color and great lustre, but they are quite 
brittle. It is, therefoi-e, mostly used in connection with 
other bodies possessing th(‘ pro])erty of d(‘ereasing this 
brittleness. The folhnving directions will serve for 
])reparing a tar-asphaltum lacquer which may be used 
equally well for glass, wood, leather, or metal. 

Melt together 100 parts by weiglit of tar-asphaltum 
and 40 of eolophoiiy, and mix with 20 of siccative lin- 
sc'ed oil. Afler a thorough mixture has been effected, 
add 40 parts of oil of tur})entine and a small quantity 
of tar-oil. The varnish is n'ady when a sample rubbed 
upon a glass ])late solidities to a glossy blac'k coating in 
a quarter of an hour. 

If the sample should not show sufficient lustre, add 
some more tar-oil and mix thoroughly. 

Tar-a8ph((lfuvi vanmJh — West Indian eo])al 30 parts, 
American pine resin 30, mineral-asphalt um 30, tar- 
asphaltum 30, yellow wax 6, Venice turpentine 6. 
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Melt the substance and make the melted mass uniform 
by stirring, such uniformity being attained when the 
mixture runs in a homogeneous thick stream from the 
spatula. To the melted mass, while still moderately 
warm, add : resin oil 12 j^arts, siccative linseed oil 30, 
oil of turpentine 30, benzole 30 to 45. 

The benzole is to be added at the very last, the <pian- 
tity of it depending on the object for which the varnish 
is to be used. If a thinly-fluid varnish is desired, more 
benzoic has to be used. The more thinly-fluid tlie 
varnish is, the more beautiful and durable it will be. 
On account of its great lustre, this varnish may alst) be 
use<l in the manulacture of the so-called Japanese wares. 
It will take a beautiful gloss by being repeatedly rubbed 
with a flannel rag. 

Douhia mjihalium rarninh. — Mineral-asphaltum, tar- 
a.^phaltum, and American j)ine resin 18 })arts each,* 
sicciitive linseed oil, oil of tur|Hmtine, and light coal-tar 
oil 10 parts each, benzole 20, and lam})blaek 2. 

The varnish is j)re])ared as follows; First melt the 
mincral~as]>haltiiin with the colophony, then add the 
tar-a8})haltum, and when a uniforrh mixture has been 
effected, the other fluids. Finally add the linseed oil 
intimately rubbed togetlier with the lampblack. 

A^^phaftum Jacipicr jor leather^ or military lacquer . — 
This beautiful lacquer for leather, which is used in the 
Oerman army for lacquering straps, ca>|ridgc-l>oxe8, etc., 
is prepared as follows : — 

Melt tog(*rher mineral-asphaltum, tar-asphaltura, and 
American pine resin, each 10 parts, wax 2, and paraffine 
3. Add to th(i melted mass siccative linseed oil 40 parts, 
and Paris blue 2 [)arts. Then heat the fluid with con- 
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staut stirring until it conimenoes to give off heavy vapors 
From this time on samples of it must be tested. If a 
eooled-off sani})le ea\i be drawn out into fine threads and 
does not show a greasy rim when dropped liot u})on a 
]>ieee of |)aper, the mass is allowed to cool off as niueh 
as possible witliout becoming viscid, and oil of turpen- 
tine 10 parts, and benzoic 10 })arts, are added to it. 

Jleforc laying on the lacquer mix 11 ]uirts of methyl- 
violet in 10 parts of strong spirits of wine, and apply 
the mixture to the leather. , When this has become dry, 
the lacquer is laid on. 

The coat of lacquer possesses a beautiful, glossy, blue- 
black appearance. 

Flr.riblc asphalhtm lacqner. — Dissolve 12 parts of tar- 
asphaltum in G of light coal-tar oil, which is best effected 
by pouring tlie light coal-tar oil over the comminuted 
asphaltuin. Mix the solution with 6 ])arts of solution 
of caoutchouc in light coal-tar oil. 

Black lacquer for iro7i. — Common asj)haltum is melted 
ill a boiler and rectified petroleum added to it with con- 
stant stirring until a eooled-off sample shows sufficient 
consistency to be aj>plied with a brush. The drying of 
this lacquer may be much aceelt*rated by heat. It will 
stand a high degree of heat, and besides it possesses a 
beautiful black color and the projierty of‘ being elastic. 
For articles of ii’on there is no cheaper and, at the same 
time, better protecting varnish tlian this. 

Aiphalium lacquer for iron. — Dissolve, with the assist- 
ance of beat, 2 parts of asjdialtum in 1 part of siccative 
linseed oil, and dilute the solution with 3 parts of oil of 
turpentine. 
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A^phnUum lacquer for blaekim/ bottles , — Dissolve as- 
pbaltiini, 1 part, in light coal-tar oil, 2 parts, and add to 
the solution about 1 per cent, castoe oil. This lacquer 
dries somewhat more slowly, but adheres more firmly to 
the glass. 

Asphaltum lacquer may also be r<mdered less brittle 
by the addition of elemi. Melt together asphaltum, 10 
j)arts, and elemi, 1 part, and dissolve the cold fused mass 
in light coal-tar oil, 12 parts. 


Caoutchouc ^ "aniishes. 

These varnishes possess the ex(tei‘d i ngly valuable 
property of offering a complete resistance to the in- 
fiuenee of water, they being in this respecjt superior 
to all other varnishes, which are materially atfected 
by that fluid. Another good quality of caoutchouc 
varnishes is their elasticity, so that articles coated with 
them will show no cracks even if standing for a long 
time. There are numerous solvents used for preparing 
these varnishes, but carbon disulphide, ether, and oil of 
turpentine are chiefly employed for the purpose. The oil 
of caoutchouc gained in the dry distillation of caoutchouc 
scarcely possesses greater solvent j)ower than the oil of 
turpentine, but the latter is by far the cheajKjr. Benzole 
is particularly well adapted for dissolving taoutehouc 
and is to be preferred to carbon disulphide. The latter, 
though an excellent solvent for caoutchouc, evolves 
vapors which are positively injurious to the health of 
the workman. Strictly speaking, every solution of 
caoutchouc is already a varnish, and such solutions are 
particularly well adapted where a colorless coating and 
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one which will not crack is desired. Copper-plates and 
maps can be very well coated with a simple solution of 
caoutchouc in carlJon disulphide. The best method for 
preparing these varnishes is to allow the caoutchouc to 
swell up in the carbon disulphide and to effect the final 
solution by adding benzole and placing the vessel in 
warm water. The solutions should remain standing as 
long as possible u}>on the undissolved residue, to become 
clear ; they are then carefully poured oft* into other 
bottles and stored away until they are to be used. 
But as the solvent is very volatile the bottles should be 
tightly corked, ground-glass stoppers being best for tiie 
purpose. Varnishes containing other varnish, especially 
copal varnish, besides caoutchouc, })ossess the good (piali- 
ties of both varnishes, though they dry somewhat slower 
than the pure caoutchouc varnish. But the last-named 
quality may be rather an advantage, as solutions of 
ciioutchouc in benzole or carbon disulphide dry so 
quickly as to recpiire s|>ecial skill to ap])ly them in a 
uniform layer. 

The principal reason why solutions of (‘aoutohouc 
very frequently j)rove a failure is due to the difficulty of 
obtaining a material entirely free from water. C^aout- 
chouc, on account of its imj)ermeability to water, tena- 
ciously retains moisture in its pores which cannot be 
removed even by long heating. To overcome this as 
much as possible it is l)est, Ixftbre working the material, 
to cut it up into thin slices and dry them at from 105° 
F. to 122° F. for several days. The material thus pre- 
pared is less indifferent towards solvents, the solution 
taking place more smoothly. 

12 
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Ccioutchouc varimh . — Caoutcliouc 1 part, carbon disul- 
phide 10. Cut u}) the caoutchouc in small pieces, put 
them in a bottle, cover it with the carbon disulphide, and 
put the bottle in a moderately warm place. The caout- 
chouc swells up very much, but dissolves only partially, 
and after standing For a long time forms a clear solution 
over a viscous sediment. Pour off the dissolved [)ortion 
very carefully. 

Benzole dissolves caoutchouc better. Gradually add 
it in small portions to the caoutchouc until the latter is 
changed to a jelly; reduce the latter with light tar-oil 
(having a density of 0.84 to 0.85), and filter. The most 
complete solution is obtained by pouring benzole over 
the pieces of caoutchouc which have been treated with 
carbon disul])hide and mixing the solutions together. 

This varnish dries very rapidly, leaving a very thin 
film behind, and is, therefore, es])ecially suitable for 
coating cojiper-plates, maps, photograj)lis, etc. The 
layer of varnish, having neither color nor. lustre, is 
invisible, and articles varnished with it can be cleansed 
with a moist sponge. If a tissue is dipped into this 
varnish or painted over with it, the stuff will bo rendered 
water-proof, and fine cotton or silk goods treated in this 
manner assume a very pecailiar transparent appearance. 
Burns covered with this varnish cease to pain, as it ex- 
cludes the air and heals very rapidly. 

This varnish is one of the best niAns of rendering 
articles water-proof. Matdies and rockets dipped 
several times in this varnish may lie in water for hours 
without losing their inflammability. 

Limeed oil and caoutchouc lacq^ier , — Caoutchouc 2 
parts by weight, ether 1, linseed oil 2, oil of turpentine 
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2. Swell the caoutchouc in the ether and liquefy it by 
heating ; then add the linseed oil and oil of turpentine 
(both warm), m^x thoroughly, and put the fluid in a 
bottle to clear. 

Eladie moufchoiw varmnh . — Heat colophony 2 parts 
by weight to a point at which the mass commences to 
throw out vapors; then add gradually 1 part of caout- 
chouc, cut into small pieces. Stir the mixture constantly, 
and, when it has become quite homogeneous, gradually 
add 2 parts of hot linseed oil ; then heat the whole 
until vapors of a disagreeable odor commence to be 
evolved. The vess(‘l is then taken from the fire and 
stirring continued until the mass is cold. 

The varnish thus obtained may be advantageously 
used as a water-proof coating for leather and tissues ; 
the articles thus coated may be repeatedly bent without 
cracking the varnish. 

The use of common petroleum for dissolving caout- 
chouc gives very unsatisfaetoiy results, as only petro- 
leum entirely free from water will dissolve it. To 
free the petroleum from water, mix 100 parts by weight 
of it with 10 parts by weight of concentrated sulphuric 
acid in a vessel provided with a stirring apparatus. 
After thorough stirring, allow the two fluids to separate 
by standing; then draw ofl* the petroleum into a suitable 
vessel, add 3 parts by weight of litharge, and 1 part by 
weight of pyrolusite; throughly agitate the mixture 
and let it stand to clear. Petroleum thus treated is an 
excellent solvent for caoutchouc, and should be used 
especially in all cases where a quickly-drying varnish is 
desired. 
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Lacquer from hard rubber ', — Old liard-riibber combs 
or other waste may be utilized in tlie preparation of 
lacquer which is suitable for all pur^x)ses. Melt the 
hard rubber in small quantities in an iron pot, stirring 
constantly with an iron spatula to prevent the mass 
from burning to the pot. When all has been melted 
pour the liquid mass upon a tin plate and break it into 
])ieces after it has become cold. Put these piec^es, which 
resemble glossy black pitch, into a bottle, and pour five 
to ten times their quantity of* oil of turpentine over 
them. Instead of using oil of turpentine alone, a 
mixture of equal [)arts of it and benzole may be used, 
which will dissolve the rubber in a very short time. 
When the greater portion of the mass is dissolv(‘<l, pour 
it off* carefully from the sediment. The dark-brown 
lacquer thus obtained furnishes an excellent coating for 
metal, and when repeatedly a j)plied gives a glossy black 
color resembling that of hard rubber itself. 

(ho^itchouc varrmh for leather , — Dissolve caoutchouc 
3 part by weight in oil of turpentine 8 parts by weight, 
and mix the solution w'ith fat copal varnish 6 parts by 
weight and boiled linseed oil 4 j)arts by weight. 

(houtchoitc varnwh for ffildei's , — Dissolve 1 part by 
weight of caoutchouc in 8 parts by weight of |X}troleum 
free from water, and mix the solution w ith 4 parts by 
w^eight of copal varnish. 

Caoutchouc varnish for (/lam , — Caoutchouc 1 part by 
weight, chloroform fiO parts by weight, mastic 30 parts 
by weight. 

Dissolve the caoutchouc in the chloroform and then 
ndd the mastic. 

This vnrniah, which jadheres wejl on glass, may be 
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colored as desired, and with it imitations of flashed glass 
can be prepared, gand glass cemented to glass. It is also 
very suitable for fastening letters of glass or metal upon 
glass. 


Gutta-pereha Varnish es. 

Varnishes, the essential part of which is gutta-percha, 
are also used for rendering tissues, paper, or leather 
water-proof; but for the purpose of imparting a glossy, 
beautifying (!oat to objects they are of secondary value. 

Tlie simplest form in which gutta-})ereha may be used 
for rendering tissues water-proof is as a solution in sic- 
<!ative linseed oil. It is also necessary to dry thoroughly 
the gutta-percha, which is eflected in the same manner 
as directed for caoutchouc. 

Gidta-pcrcha mrnish, — Dissolve 1 part of gutta- 
percha in 9 to 12 parts siccativi‘ linseed oil by heating 
in a water-bath, and, if necessary, strain the solution 
through linen. 

Gutta-percha varnish for coating documents^ maps^ 
etc., so-called document lacquer. — Pour over 10 parts of 
thoroughly-dried gutta-percha, cut into slices, a mixture 
of 50 parts each of light coal-tar oil and benzine, 40 
parts of carbon disulphide, and 20 parts of eucalyptus 
oil. Digest the mass, with ocrasional shaking, until 
the greater portion of the gutta-percha is dissolved ; 
then let the mixture repose to clear, and pour off the 
clear portion. Filtering is not advisable. Should the 
fluid turn out too thick, reduce it with benzine to such 
a consistence that it can be readily applied with a brush. 

The documents to be coated with this varnish should 
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he thoroughly dried, so that they contain not even a 
trace of moisture. The coat of vaipish applied to 
documents thus ])repared is very durable and can be 
written on. 

Gutta-percha xmrnkh for leather . — This varnish, which 
is im])ervious to moisture, is prepared as follows : — 

Dissolve 1 [)art of tlioroughly-dried gutta-percha in 
8 parts of siccative linseed oil in a water- bath, and mix 
the solution with 1 part each, of light coal-tar oil and 
fat copal varnish. The finished solution may be colored 
with mineral colors, which is best elf(H;ted by triturating 
the colors with the (;o})al varnish and adding the mixture 
to the solution. 


Collod ion Varn him. 

Collodion is best bought prepared, but may be readily 
prepared as follows: Mix 12 ozs. of sulphuric acid, 8 
ozs. of nitric acid of 1.450 specific gravity, and 2 ozs. of 
water. The tem])erature of the fluid will rise to about 
170*^ F. When it is cooled down to about 100° F. 
immerse perfectly dry cotton-wool, best carded and of 
long fibre, push it with a glass rod under the acid, and 
let each piece be well saturated before adding another. 
Cover the vessel and let it stand for 12 to 20 hours 
where any fumes generated may escapj into the outer 
air ; next lift the cotton out and plunge it quickly into 
a large quantity of waU'r, separate the tufts with pieces of 
glass, and wash in several waters until no acid is left.. 
Wring the cotton in a coarse towel as dry as possible; 
then pull out the tufts and place them in the air to dry. 
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Collodion thus made is very soluble, 5 to 6 grains of it 
dissolving in 1 oz. of mixed ether and alcohol. 

Collodion is very suitable as a varnish for pasteboard 
articles, maps, etc. For use, dissolve 1 0 parts of collodion 
cotton in a mixture of 30 parts of spirits of wine and 
1 80 parts of ether. 

For photographic pur[>oses, a solution of 1 part col- 
lodion cotton in 10 parts of absolute alcohol and 15 
parts of ether is recommended. 

Collodion lacquer f 07' hotlkn . — Add to a solution of 
collodion cotton 2 or 3 per cent, of acetone or 1 per 
cent, of camphor. A layer of this varnish is dull and 
white. It is frcipicntly colored with aniline colors, 
whereby peculiar etfccts are jiroduced. 

For the j)ref)aration of a suitable collodion solution, 
pure wood-spirit may l)c substituted for the mixture of 
alcohol and ether. The solution thus })repared does not 
differ from that obtained with ether and alcohol. If, 
however, the wood-spirit contains considerable quantities 
of acetone, as is frequently the case with the commercial 
article, the layer of C(»lIodion is not transparent but 
white, like the solution in a mixture of ether and alcohol 
to which camphor has been added. 

Finally a }x?culiar product, which is brought into 
commerce under the name of amijl acetate , is used 
for the [>reparation of a collodion varnish. Collodion 
cotton readily dissolves in amyl acetate to a syrupy 
fluid. The dry layer of collodion is wlorless, clear, 
and perfectly trans{)arent, and is distinguished from 
other collodion varnishes by greater tenacity. 

Such a solution has recently been introduced in com- 
merce under the name of ^^zaponP It is especially 
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recommended as a dipping lacquer for metals. It 
forms a colorless, transparent coat, and the metallic 
sheet to wliich it has l>een applied may be bent with- 
out cracking. It is so hard that it can scarcely l^e 
scratched with the finger-nail, shows no tra(?e of sticki- 
ness, and is perfectly homogeneous on the edges. This 
favorable behavior is very likely due to the slow evapo- 
ration of the solvent and the fact that the lacquer quickly 
forms a thick ish, tenacious layer, which, though moved 
with difficulty, is not entirely immobile. Another advan- 
tage of this lacquer — especially as regards metallic objects 
— is that the coating preserves the character of the basis. 
The coating is not sensibly affected by ordinary differ- 
ences in tem})erature and does not become dull and 
opaque, as is the case with resins, in consequence of the 
loss of molecular coherence. It can be washed with 
soap and water and protects metals coated with it from 
the action of the atmosphere. Zapon may also be 
(colored, but, of course, only with coloring-matters 
(mostly aniline colors) which are soluble in the sol- 
vent used for the collodion cotton. 


Shellae Varnish. 

This varnish is uscid more than any other spirit var- 
nish, it being especially employed for varnishing wood 
(cabinet-maker’s |X)lish), for book-covefe and other paste- 
board and leather articles (bookbinder’s and cartoon 
varnish), for coating the caps of bottles, and for mak- 
ing the so-called wasli-gilding of frames (gold lacquer). 

Good spirit varnishes should neither crack nor scale. 
These properties are obtained, on the one hand, by mixing 
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suitable resins ; and, on the other, by applying the varnish 
not only with the briisli, but rubbing it thoroughly into 
the wood, as is done, for instance, by cabinet-makers in 
polishing with the polishing pad. A certain quantity 
of oil of turpentine varnish, or, still better, of fat copal 
varnish, may be added to such spirit varnishes as need 
not be absolutely colorless or to dry very (jui(;kly. 

For polivshing furniture, solutions of shellac in alcohol 
are mostly used. Dissoh^e 1 part of shellac in 5 or 6 
])arts of 90 per cent. sj)irit of wine without the assist- 
ance of heat. The solution is always turbid and is 
generally listed in that state. If the layer of varnish 
is to be elastic, ad<l to the solution 1 to U per cent, of 
castor oil. 

For metallic articles a shella(^ solution is used to 
which 0.3 to 0.5 per cent, of boric acid has been added. 

For the |j reparation of a shellac solution as clear as 
}>ossible, add to the solution a quantity of whiting equal 
to that of shellac used. liet the whole stand for at 
least two days, shaking it frequently. The fluid is then 
allowed to clear. The clear portion is finally poured 
off and the residue filtered. 

A small addition of benzine or petroleum-ether has 
also been recommended for clearing shellac solution pre- 
pared with 98 per cent, spirits of wine. 

Paris lacquer . — The lacquer known under this name or 
as Paris wood iKwnishy is an absolutely clear alcoholic solu- 
tion of shellac, and is prepared as follows : Dissolve 1 part 
of shellac in 3 to 4 parts of 92 per (5ent. spirits of wine in 
a large flask in the water-bath, and gradually add dis- 
tilled water until a curdy mass separates and the super- 
natant fluid appears perfectly clear. Strain the whole 
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through a linen cloth, squeeze out the curdy mass re- 
maining u})ou the cloth, and filter tlie combined fluids 
through i)aper. The residue may once more be stirred 
with 67 per cent, spirits of wine, then squeezed out, the 
fluid filtered and added to tlie first. The filtered fluid 
is then brought into a still, the alcohol distilled off, and 
the resin remaining behind dried in the water-bath until 
it ceases to lose weight. It is then dissolved in double 
its weight of 96 per cent, spirits of wine and p(a-fumed 
with lavender oil. 

For lif/ht-colorcd polishes bleached shellac is used. 
However, many sorts of shellac, in con«equence of too 
decided bleaching, dissolve with difficulty in spirits of 
wine. This may be remedied by pouring suflieient 
ether over the comminuted shellac to cover it and let- 
ting it stand over night. A fter this treatment the shellac, 
as a rule, dissolves more readily in spirits of wine. 

For colored poll^hc^ dragon’s-blood or turmeric is 
used, the proportions being: Blond shellac 1 ])art, 96 
j)er cent, alcohol 12, dragon’s-blood or turmeric 0.2. 

It is advisable to dissolve the shellac and the coloring- 
matter separate! 1 / in a j)ortion of the alcolu^l and to filter 
the solution of the coloring-matter before mixing it 
with the shellac solution. 

Ordinary cabinet-maker's polish. — Ruby shellac 10 
parts, spirits of wine 40. . 

This may be used for dark woodt, such as walnut, 
mahogany, etc. 

English polish. — Finest shellac 25 parts, dragon’s- 
blood 6, 96 per cent, alcohol 75, powdered copal 6, 
96 per cent, alcohol 25, finely-powdered chalk 18. 
Reduce the shellac and dragon’s-blood to powder and 
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dissolve them in the first-named quantity of spirits of 
wine. Put the eop^^l in a second vessel, pour on the 
second-named quantity of spirits of wine, and add the 
chalk powder to it. Digest this mixture in a sand-bath 
for several days. When the copal has dissolved add the 
saturated solution of copal to the solution of shellac and 
dragon’s-blood, mix intimately by heating, and finally 
filter through a cloth. 

Vienna polUli. — Dissolve 18 parts by weight of finest 
shellac in 100 i)arts by weight of 06 per cent, spirits of 
wine. 

Dark-colored polkh. — Dissolve 30 parts by weight of 
ruby shellac and 6 parts by weight of Venice turpentine 
in 200 })arts by weight of 06 ])cr cent, spirits of wine, 
and filter the solution through filtering paper. 

Mahogany polhh, — Bring 5 parts by weight of best 
shellac and 10 parts by weight of alcohol into a bottle 
or jar, cover its mouth with muslin or paper pierced with 
holes, or with a perforated cork, and effect solution by 
standing the vessel in a bottle of boiling water. 

French poliah, — Best shellac 12 parts by weight, 96 
per cent, spirits of wine 150, dragon’s-blood 3, and 
turmeric 0.05. Dissolve the powdered shellac in a 
glass vessel in one-half the j)rescribed quantity of spirits 
of wine by placing the v^el in a sand-bath. In a second 
vessel dissolve the pulverized dragon’s-blood in the other 
half of the spirits of wine. When all is dissolved pour 
the two solutions together and add the turmeric. Shake 
well, let stand quietly for 24 hours, and filter. 

White cabinet-maker's jjolhh, — Shellac completely 

bleached 10 parts, spirits of wine 40 to 50. 

This colorless varnish may be used for light woods, 
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such as maple, ash, boxwood, etc., and is also employed 
by turners to give a beautiful glossy appearance to their 
work. 

3foo(Jy^ 8 polish. — Shellac 4i parts, gum benzoin 
dragon’s-blood 3J, reetificKl wood-spirit 24. 

Dissolve the ingredients in the wood-s[)irit by standing 
the vessel in a warm place or in a sand-bath, and filter 
the solution. 

Jhtlish for carved wood. — Digest seedlac 5 [>arts, trans- 
})arent resin 5, in spirits of wine 45. Shake frequently 
until solution is effected. 

For use, place the article to be polished in front of a 
stove, warm the polish, and apply it with a brush. To 
avoid brush-marks do not go over the same portion 
more than twice. 

French polish for carved work In furniture. — Shellac 
30 parts, gum arabic 7, copal 15, spirits of wine 700. 
Reduce the resins to a powder; sif't the j)owder through 
a piece of muslin or a fine-mesh sieve ; then place it in 
a capacious bottle, pour the spirits of wine on it, cork up 
the bottle, and let it stand in a moderately warm place 
until the resins arc thoroughly dissolved, for which 
several days will be required. When solution is effected 
strain the fluid through a piece of muslin. Where large 
quantities of the polish are made it is advisable to use the 
filtering apparatus des(;ribcd on p. 159. For use, apply 
the polish with a soft hair brush to the carved portions. 

Spirit varnish for woodwork. — I. Sandarac 40 parts, 
Venice turpentine 4, spirits of wine 120. 

Dissolve the sandarac in the spirits of wine and add 
the Venice turpentine. Filter. 

II. Sandarac 24 parts, Venice turpentine 2, mastic 
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16, spirits of wine 120. Dissolve the sandarac and 
mastic in the spirits of wine and add the Venice turpen- 
tine. Filter. 

III. Sandarac 48 parts, Venice turpentine 1, mastic 
24, spirits of wine 120. Prepare as above. 

Plmble mndarac lac ranmh for wood , — Sandarac. 75 
parts, elemi and aninic each 25, camphor 6, 96 per cent, 
spirits of wine 250. 

Dissolve the powdered resins in the spirits of wine 
and digest them in a flask by the heat of a sand-bath. 
Filter the solution. The product thus obtained furnislies 
an excellent coat of varnish. 

Sandarac varnish for furniture , — Sandarac 75 parts, 
mastic 25, powdered glass 50, 90 })er cent, spirits pf 
wine 200, Venice turpentine 12. Mix the powdered 
resins with the glass and dissolve them in tlic spirits of 
wine with the assistance of heat, best by j)lacing the 
flask in a sand or water-bath. Add the Venice turpen- 
tine to the solution of the resins and filter through cot- 
ton-wool. 

English red furniture varnish, — Sandarac 40 j)arts, 
refined shellac 25, colophony 25, dragon’s-blood 6, 
spirits of wine 300, Venice turpentine 4. Digest the 
powdered resins in the spirits of wine and then effect 
solution by placing the flask in a sand or water-bath. 
Finally add the Venicte turpentine to the solution, and 
filter. 

Dutch furniture varnish. — Sandarac 3 parts, refined 
shellac 1, colophony and Venice turpentiD 2 each, 2, 
spirits of wine 20, powdered glass 2. 

Dissolve the shellac in the alcohol, filter the solution, 
mix the glass with the other substances previously 
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reduced to a powder, and dissolve in the shellac solution. 
This is an excellent varnish. 

Lacquer for bas‘Jcef and wicker work, — A lacquer which 
shall answer for this purpose must possess a certain de- 
j^ree of elasticity, and can be })repared without great 
difficulty by the following process: Boil good linseed 
oil in a capacious vessel until a droj) of it when poured 
upon a cold stone slab becomes so viscid that it tena- 
ciously adheres to the finger when touched and can be 
drawn out in long tlireads. The twentieth part of this 
linseed oil is mixed with good fat copal varnish, and then 
tlie lacquer is reduced with as much oil of turpentine 
as is required to bring it to the desired consistence. To 
color this lacquer, if required, it is best to dissolve an 
aniline color in benzole and intimately mix the 8(»lution 
with the lac(juer. 

Varnish for baimhooK — White shellac 3 parts by 
weight, methylated spirits 10 ])arts. 

Dissolve and apply with a camers-hair brush. This 
varnish forms a beautiful transparent coating which 
shows the natural color of the wood. 

Basket varnish. — Orange shellac lb ozs., yellow resin 
2 ozs., benzoin 1 oz., Bismark-browu \ oz., methyl- 
ated spirit 3 pints, vegetable naphtha 1 pint. 

Ebony lacquer for woodwork. — Dissolve 10 parts by 
weight of aniline hydrocloride in 10 parts by weight of 
spirits of wine. Apjdy the solution to the wood pre- 
viously coated with a solution of 1 part blue vitriol 
(cupric sulphate) in 100 parts of water. This coat 
should l>c perfectly dry before applying the solution of 
aniline hydrochloride, which is best done with a small 
soft sponge. In a short time the copper salt which has 
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been absorbed by the wood, will react on the aniline 
hydrooloride, prodi^pinpj a deep black color. Tliis com- 
bination has been called niyrosinc^ on account of its 
black color, and cannot be destroyed either by acids or 
alkalies. The wood can, therefore, be left without fur- 
ther coating ; but if it is desired to give it a lustre, a coat- 
ing of ordinary cabinet-maker^s varnish will suffice. 

Lanjuen for cahhirt-vmrk. — Dissolve 1 oz. of lac in 
2 quarts of s])irits of wine and add 8 ozs. of gluten to 
the solution. 

Unhrrsa/ f^pir It varnish avconVmy to J, Miller , — Stdected 
sandarae 4 |)arts, sele(‘tcd mastic 2, selected white colo- 
phony 2, eam])hor 1. 

Ibilverize the ingredients, mix them with powdered 
glass, and dissolve them with the assistance of heat in 
24 parts of 90 per cent, spirits of wine. By observing 
the proportions given, and with the use of spirits of wine 
(4’ proper strength, Miller claims that this varnish will 
answer all purposes and render any other receipt un- 
necessary. If greater hardness is desired, shellac is 
substituted for one-half of the sandarae, for instance : 
Bleached shellac, sandarae, mastic, white colophony, and 
camphor each 2 parts, 90 per cent, spirits of wine 24. 

Bookhmder's varnish. — 1. Elemi 4 parts, mastic 4, 
sandarae 6, Venice turpentine 8, spirits of wine 80. 

. Dissolve the resins in the spirits of wine with the as- 
sistance of gentle heat and agitation, strain, and then 
mix the Venice turpentine intimately with the solution. 

II. Pale sandarae 6 parts, spirits of wine 40. Dis- 
solve by cold digestion and frequent agitation. 

III. Dissolve pale shellac in wood naphtha. 

IV. Mastic in tears 6 parts, powdered glass (freed 
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from the mealy portions by sifting) 3 parts, 90 })er cent, 
spirits of wine 30 parts, oil of turpentine 3 parts. 

Place the ingredients in a pot over the fire and let 
them boil, stirring them thoroughly. When intimately 
mixed, introduce the turp(‘iitine. Boil for half an hour, 
remove from the fire, and when cold strain through a 
cotton cloth. 

Bookbinder' H laequer . — T. Sln'llac 10 parts, oil of tur- 
j)entine 1, spirits of wine 30. I>igest. 

II. Dragon’s-blood 1 ])art, gamboge 10, sandarac; 2, 
shellac 20, Venice turpentine 5, spirits of wine 100. 

Colorless bookbinder’s fetcqner. — Dissolve bleaehed shel- 
hu; 1 ])art and mastic 3>, in absolute ah'ohol 20 parts. 
Perfume the solution with lavender oil 0.2 |)art. 

Bookbinder's ordinary brown lacqner. — Bi’own shellac 
12 parts, 84 per cent, spirits of wine 175. Dissolve. 

Filter the solution, evaporate or distill ofi‘ one-half 
the alcohol, and perfume with lavender oil. 

Bookbinder s white lactpcer. — Dissolve bleached shellac 
12 parts, in 92 per cent, alcohol 175. Filter the solu- 
tion, and after reducing it one-quarter by distillation, 
perfume with lavender oil. 

Paris-brown bookbinder’s lacquer. — Shellac 25 parts, 
oil of lavender IJ, gamlK)ge 3, 98 percent, spirits of 
wine 125. 

This lacquer is precisely preparc<l as the last. Add 
4 parts of brown bookbinder’s lacquer and finely filter 
from the sediment. 

Bookbinder’s new brown lacquer. — Refined shellac 12 
parts, wood-spirit 50 parts. 

Put the shellac in a glass bottle, pour the spirit over 
it, and frequently shake the bottle until the shellac is 
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dissolved. Then perfume with a small quantity of oil 
of lavender and filter through blotting-paper. 

A reddish-brown lacquer of good consistency is thus 
obtained, which imparts a fine lustre to articles of 
leather, and is very durable. 

Bookbinder^ new white hiequer . — Bleached shellac 18 
parts, wood-spirit 50. 

Put the sludlac in a glass bottle and pour the wo(xl- 
spirit over it. Shake frequently until solution is com- 
plete. Perfume with lavender oil, and filter the solution 
through blotting-])apcr. 

Colorlefis varnish for bookbinders. — Mr. A. Schmidt 
gives the following directions for making this and 
several other beautiful varnishes: For IJ lbs. good 
shellac take 2 ozs. crystallizwl carbonate of soda and J 
gallon wat('r. Put the wdiole in a clean iron or copper 
vessel of double the capacity, and with constant stirring 
bring it to boiling over a slow fire. The shellac willldis- 
solve, and if it is intended to make co/oidcss French rar- 
nishj the solution has to be run through a woollen cloth. 

For brown bookbinder's varnish, or a colorless varnish 
for maps, photographs, etc., the solution has to boil about 
one hour longer but only simmering, and then to cool 
very slowly without stirring; better let it stand over 
night and let the fire go out under it. In the morning 
a wax-like substance will be found on the surface of the 
solution and the other impurities of the shellac on the 
bottom of the vessel. The solution is likewise to be 
run through a woollen cloth and then filtered. To 
make a 

Transparent brotm bookbinder^ s varnish, this filtered 
solution has to be precipitated with dilute sulphuric 
13 
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acid (1 part acid to 20 jiarts water), tbc precipitate col- 
lected on a coarse muslin cloth, and washed out witli 
cold, clear water until it runs throilgh without taste; 
then fill a stone or wooden vessel with boiling water 
and throw the precipitate in it; it will directly soften 
and stick together. This mass has to be kneaded in the 
hands, doubled up, melted, and drawn out till it as- 
sumes a fine silky lustre ; then drawn out to the desired 
thickness in sticks, I.ke candy, and it is tlien ready for 
solution. To make the bookbinder’s varnish, dissolve 
J ])art of the precipitate in 1| parts of 95 per cent, 
spirits of wine. To make the colorless varnish, dis- 
solve I part of the pre(apitate in the same quantity of 
al<K)hol. Add 3 drachms of lavender oil to each pint. 
The colorless varnish will look like wdiey, but more 
transparent. 

Turner^ 8 lacquer. — El(‘mi 2 parts, bleachtKJ shellac 10, 
Venice turpentine 2, s})irits of wine 30. 

Digest the resins in the spirits of wine. 

Turner^H lac vanmh . — Shellac 60 parts, mastic in 
grains 3 parts. 

Reduce the shellac and mastic to powder, pour over 
the mixed powders sufKcient absolute, alcohol to stand 
about IJ inches over them, dissolve by a gentle heat, 
and thet) boil down to the consistency of syrup. 

The turned articles of wood or horn are thoroughly 
pumit;ed ; they next receive a coat ot linseed oil, which 
is allowed to drain off ; then a coat of the above lac 
varnish is applied. 

Varnkh for bottle caps . — Gamboge 10 parts, ruby 
shellac 20, Venice tur^Kjntine 5, spirits of wine 100, 
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Varnish for floors. — I. Colophony 10 parts, ruby 
shellac 20, Venice turpentine 5, spirits of wine 100. 
Dissolve. 

II. Colophony 15 parts, ruby shellac 10, oil of tur- 
pentine 5, spirits of wine GO. Dissolve, 

Bernatlis Jacquer for floors. — Shellac 500 pai*ts, white 
(X)lophony 250, (;ain])hor 2 ; 96 ])er cent, spirits of wine 
3000. 

Powder the shellac, colophony, and camphor, ])laec 
the mixed powders in a bottle, and pour the ahiohol over 
them. Put the bottle in a warm place and shake fre- 
quently until solution is comjdetc. Filter the solution 
through a cloth. For use the lacquer should be warmed. 

Vanvlsh for floors accordmj to Monmorff and Raph- 
and . — Heat linseed oil 1 part for IG hours and dissolve 
in it, 2.J parts of fused copal, and 2 parts of white colo- 
phony ; then add 1 part of sandarae, 3 of bleached 
shellac, \ each, of mastic and <lammar. Poil the entire 
mass for 3 hours and then mix it with 10 parts of 90 
])er cent, spirits of wine. 

When solution is com[>lete, strain through a hair sieve 
and mix it with the desired coloring-matter. Apply the 
varnish to the floor with a clean brush and lay on a 
second coat about two hours after the first. This var- 
nish possesses an excellent lustre and is easily cleansed 
with a moist sponge. Bhould it become dull in the 
course of time, rub with a rag moistened with linseed oil. 
This varnish may also be used for wainscoting, etc., but 
for such purposes 1 part of elemi should be added. 

(hlored varnuhes with gold Imtre for frame mouldings. 
— These varnishes may be easily prepared by adding to 
a thick solution of shellac a corresponding quantity of 
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any aniline color which has been dissolved in spirits of 
wine ; red, blue, violet, and green shades of color raay 
be produced. After the aniline varnisli has become dry, 
the articles receive' a (*oat of colorless varnish. 

Gold lanjucr. — T. Dragon ’s-bloo<l H parts, gam- 
boge .‘i, mastic 4, saffron 1, sandarac 4, shellac 20, spirits 
of wine 100. 

Dissolve the dragonVblood, gamboge, and saffron 
separately in small quantities of the spirits of wine and 
the resins in the reanainder; then mix the solutions. 

Gold hrqHcr, IT. — Turmeric 5 ])arts, dragon’s-blood 
1, elemi 2, gamboge seed lae 10, mastic 10, sandarac 
10, Venice turpentine 5, spirits of wine 100. 

Dissolve the (;oloring-matters separately in small quan- 
tities of the spirits of wine; filter each solution and 
then mix the solutions. Dissolve the resins in the r(‘- 
maiiider of spirits of wine ; add the Venice tuiqKUitine 
and the solution ot‘ coloring-matters. 

Gold hw var)iiiih, I. — (lamboge 10 parts, ma-tic 25, 
seed lac 25, satfroii 1, spirits of wine 150. 

Dige-t the saffron in a small quantity of the spirits of 
wine, and also the gamboge, dissolve the resin in the 
remainder of the spirits of wine, and mix the solutions. 

II. Turmeric 1.5 parts, dragon’s-blood 20, elemi 30, 
gamboge 20, seed lac 20, sandarac 50, spirits of wine 
of). Pre[)are in the same manner as the preceding. 

EngluK durable gold lac twrniih§ — Stick-lac 1 part, 
96 per cent, spirits of wine 2 parts. 

Pour the spirits of wine over the stick-lac previously 
reduceil to a powder and effect solution by placing the 
vessel in a water-bath. Filter the solution through 
^blotting-paper. 
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Thompson's gold lac varnish. — Gamboge, stick-lac;, 
annotto, aud dragon^s-blood each, 12 parts, saffron 3, 
Venice turpentine 12. 

Reduce the solid ingredients to powder, put each 
powder in a separate bottle, and pour 100 parts of spirits 
of wine over each. Allow to stand for fourteen days 

* j 

either in the sun or a warm j)law, shaking frequently 
until all is dissolved; then add 12 parts of Venice 
turpentine to each solution and filter through linen. 
For use, pour all the solutions together or only parts of 
them, according as the lac; varnish is dc'sired. 

Amber gold lac varnish. — Grain-lac 90 parts, yellow 
amber 30, gamboge 30, red sanders wocxl 2J, saffron 1, 
dragon’s-blo(»d 2, powd(‘r(‘d glass 100, spirits of wine 
( 100 . 

Redu(;e the solid ingredients to powder, mix the 
resulting ])owders with the ])owder(‘d glass, and dissolve 
in the spirits of wine. Filter the solution. 

Gold lac varnish which docks’ not fade on exposure to 
light and. air . — This varnish is claimed to be obtained 
by dissolving pale sh(‘llac in spirits of wine, evaporating 
the solution to the consistency of thin syrup, and then 
adding an extract of 4 parts of Ix'st French garancin in 
3 parts of s])irits of wine until the varnish, when spread 
upon a metallic surface, shows, after drying, a gold color. 

Alixed gold lac varnirh , — Refined sandarac 28 parts, 
pure pale copal 10, stick-lac 6 ; 96 per cent, alcohol 200, 
turmeric 1 J, gamboge 3 ; 96 per cent, alcohol 25. 

Reduce the sandarac, co])aI, and stick-lac to powder 
and dissolve in the alcohol by the heat of a water-bath ; 
dissolve the powdered coloring-matters each separately 
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in a portion of the smaller fpiantity of alcohol, filter the 
solutions, and add them to the varnisti. 

Vanikh for gilt mouldings. — Amber 25 parts, dragon’s- 
blood 20, gamboge 25, sml-lac 100, saffron 1, sanders 
wood 3, spirits of wine 500. 

The varnish must stand for some time and is then to 
be filtered. It is best to treat the coloring-matters, the 
sanders wood, and the saffron by themselves and add 
the solutions to the varnish. A test applicable to all 
varnishes for gilt mouldings and gold lac varnishes can 
be readily made by rubbing a small quantity of varnish 
upon a piece of bright tin-plate. Whcm dry a golden 
lustre should make its appearance. If a warmer shade 
of gold be required or one more inclined to reddish, a 
larger quantity of red coloring-matter must be usc<l ; 
but more yellow if a pale gold is requircHl. 

Varnkhfor restoring whitened, (Jeimian gold frames . — 
Keiluce 30 grains of gamboge and I oz. of dragon’s- 
blood to a coarse powder and add the latter to 30 grains 
of turmeric! powder and 2| ozs. eacdi of shellac and san- 
darac. Place in a bottle with 1 pint of oil of turpentine 
and, keeping it in a warm place for 14 days, shake at 
intervals, filter, and add 4 ozs. of mastic varnish. Apply 
with a brush. 

Dutch gold varnish . — Mastic and sandarac each, 25 
parts, colophony 6, aloes 12, oil of spike lavender 40, 
Venice turpentine 1|. * 

Keduce the first four ingredients to powder and dis- 
solve the powder in the spike lavender oil by placing 
the vessel in a water-bath ; then add the Venice tur- 
pentine and filter the mixture. 

If this varnish be laid on warm and very thin on 
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polished tin, it will produce a beautiful gold color. 
Wood, leather, etc., upon which silver leaf has been 
fastened with the white of an egg, can be beautifully 
gilt with this varnish. 

Fat gold IncvarnLdiy I. — Dragon’s-blood 1 part, gam- 
boge 1, annotto 1, saftron 0.1, fused amber 4, grain-lac 
1, linseed oil 4, and oil of turpentine 8. 

Bring the first four ingredients into a glass flask and 
pour over thern the mixture of the otlier ingredients. 
This mixture is prepared by melting together the amber, 
grain-lac, and linseed oil, and carefully adding the oil 
of turpentine. Heat the fiask slowly in a water-bath 
until the greater portion of coloring-matters is dissolved. 
Filler through cotton. 

ir. Fused amber 2 parts, grain-lae 2, aloes 2, sandarac 
1, gamboge 0.1, oil of turpentine 16. 

Heat gently in a water-bath until all is nearly dis- 
solved and finally add .siccative linseed oil 1 part. Con- 
tinue heating for a short time until a uniform mixture 
has been effected and filter through cotton. 

Gold ground varnish . — Melt at a very moderate heat 
amber 2 parts and Syrian asphaltum J part, and gradu- 
ally add in small portions 3 parts of siccative linseed 
oil. Continue heating until a uniform mixture has been 
effected; then take the vessel from the fire and finally 
add gradually 2 parts of oil of turpentine. 

Varnish for preserving gilding on wood. — Boil 5 lbs. 
of sandarac and J lb. each of elerai and mastic in tears 
with 6 quarts of spirits of wine in a distilling appa- 
ratus for 2 hours, and after removing the fire, pour the 
fluid which has distilled over into the still, stirring con- 
stantly. 
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Bed laaiuer for wood. — Dragon^s-blood 1 part, elcmi 
and mastic each 2, sandarac 8, shellac 4, Venice turpen- 
tine 4, spirits of wine 50. 

Dissolve tlie rcnl coloring-matter in a small quantity 
of the spirits of wine and the other ingredients in the 
remainder of the spirits ; then add the tur[)entine to 
the solution, next the solution of red coloring-matter, 
mix hy agitation, and filter. 

Black wood lac(juer. — Elcmi, seed la(^, mastic, sandarac 
each, 1 part, shellac 2, Venice turpentine 1, spirits of wine 
20, bone-black 1. 

Rub up the bone-black in the turjwntine and add the 
mixture to the solution of the resins in tlie spirits of 
wine. 

French sandarac lac varnish. — I. Sandarac 75 parts, 
elenii 50, anime 25, (jamphor 7 ; 9G per ctait. spirits of 
wine 1 90, powdered glass 50. 

Dissolve the resins in the spirits of wine by means of 
a water-bath, adding the powdered glass to facilitate 
solution. 

II. Sandarac 50 parts, colophony 25, refined shellac 
12, Venice turpentine 30; 96 percent, spirits of wine 
200 . 

It is prepared in the same manner as the preceding. 


Varnislicji 


for Photogro^dicrs. 


Photograi)hers require for their work a varnish which 
must jX)ssess peculiar properties. It must, on the one 
hand, be entirely colorless, adhere firmly to the glass, 
and be as hard as possible ; and, on the other, it must 
be 80 constituted as to allow of the plate being retouched 
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with a lead-pencil. The most important property re- 
quired pf these varnishes is hardness, as only in cases 
where the glass negative is coated with a hard varnish 
is it possible to take many co])ie8 without injury to the 
])late ; atid finally these varnishes must also possess a 
certain degree of elasticity, so as not to ci’aek when the 
varnished plate is laid away, as this would be equiva- 
lent to a complete s[)()iling of the photographic negative, 
j^s will be seen, quite contradictory properties — hardness 
and elasticity — are demanded from such varnishes, and 
it is scarcely possible to give etpial satisfaction with re- 
s])eet to both of them. 

l antis/f./or phoiocfmpliknecjativef ^. — Sandarac 4 parts, 
sj)irits of wine 20, chloroform 4, oil of lavender 3. 

The filtered solution is spread out by pouring it over 
the glass plate and dried by applying heat. The coat- 
ing is entirely colorless, and negatives coated with this 
varnish will not crack, even if storinJ away for a long 
time. 

Moiikhoven^s rdouehhuj vanmh for i^egativea . — Shellac 
is placed for 24 hours in a saturated solution of carbonate 
of ammonia in water. The solution is then j)oured off 
and replaced by an equal quantity of pure water, and 
the fluid is boiled, with constant stirring, until solution 
is comj)lete. The proportion of shellac and water should 
be 1 : 8. The solution is poured twice in succession over 
the negative, which should be thoroughly dry. Retouch- 
ing can be done more rapidly and finer upon this coating 
than upon any other. 

Retouching varnish for photographs. — Shellac 2 
drachms, sandarac and mastic each, 14 drachms, ether 
10 fluid drachms. 
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Dissolve the resins in tlie ether and add to the solu- 
tion 10 fluid drachms of pure benzole. 

Retouching mvnkh {M. Jansaen's fonnula ). — Sandarac 
10 parts, camphor 2, Venice turpentine 4, oil of lavender 
3, alcohol of specific gravity 0.830, 60. 

This varnish may also be used for paper pictures. The 
retoucher should not set to work as soon as the nega- 
tive has been varnished, as the film will not then be hard 
enough to bear the touch of a lead-pencil. The var- 
nished film is in best condition when a day old. 

JIare\'i co/orle.s^t varnish for photographa . — Dissolve 
shellac by the aid of heat in 8 }>art.« of water and 1 
part of |X‘arl-ash. Precipitate by chlorine and dissolve 
in alcohol. 

Hard lacquer for photographic negadrcK — Sandaj'ac 
40 parts, Venice turpentine 4, oil of lavender and ether 
each, 5, absolute alcohol 100. Digest the resins in the 
mixed fluids. 

Rhotograjfher\s lacquer^ I. — Mastic 2 ])a;’ts, bleached 
shellac 10, oil of turjKmtine 2, spirits of wine 60. 

If. Ambt?r 1 part, copal 1, benzole 2, spirits of 
wine 15. 

III. Amber 2 parts, copal 2, mastic 1, petroleum- 
naphtha 10, spirits of wine 20. 

The raw materials for preparing lacquers for photo- 
graphers’ use must be selected with great care, it being 
absolutely necessary for these laetjuers to be entirely 
colorless. 

Ferrotype varrmlu — White shellac 12 parts, 95 per 
cent, spirits of wine 50. Add a few drops of oil of 
lavender to the solution. 
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Varnishes for Leather. 

Black lacquer for leathery I. — Ruby shellac 80 parts, 
Venice tur|)entinc, sandarac, and castor oil each, 1, spirits 
of wine 150, aniline black 5. 

Rub up the aniline black in a small quantity of the 
spirits of wine, dissolve the resins in the remaining 
spirits, add the turpentine and castor oil and the solu- 
tion of aniline black. 

II. Shellac 10 ozs., turpentine 50 ozs., spirits of 
wine 400 ozs. 

First dissolve 5 ozs. of extract of logwood in the 
sj)irits of wine and add to the solution one of 1 oz. of 
bichromate of potash. The two last-named substances 
impart a glossy black color to the lacquer immediately 
after it is dry. If a color with a greenish tinge is de- 
sired, dissolve 5 to 10 ozs. of indigo-carmine in the 
finished lac'cjuer. 

III. Borax 2 parts, shellac 2, water 10, logwood 2, 
water 2, green vitriol (ferrous sulphate) 1, water 1 J. 

Boil the borax and shellac in the first quantity of 
water, the logwood in the second (piantity, and in the 
third dissolve the green vitriol. Mix the logwood 
extract and iron solution ; then mix with this mixture 
the solution of shellac, and shake well. This lacquer 
has a greenish color but turns black when it is applied 
to leather. 

Cheap glossy lacquer for leather. — Black pitch 1 part, 
benzole 4. 

Dissolve the pitch in the benzole with the assistance 
of heat. The lacquer dries quickly and is very suitable 
for lacquering shoe leather, as it retains a certain elasti- 
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city. The latter property may be increased by adding 
a few per cent, of turpentine to the solution. 

jAicquer for hanu\ss-'nutker>i . — Colophony 5 parts, 
lampblack 1, mastk; 2, sandarac 5, shellac 20, Venice 
turpentine 5, spirits of wine 100. 

Rub up the lainj)black in the turpentine and mix 
with the solution of the resins in the spirits of wine. 

B/uc lacquer for leather . — Acronling to Wied(!rhold 
this excellent lacquer is prepared as follows : Linseed 
oil is boiled with Paris blue, tfu! oil thereby becoming 
dark brown and more thickly-fluid, with tlie evolution 
of different gases. Boiling is continued until the var- 
nish has acquired the proper consistence, when it is 
allowed to cool and stand for some time, whereby a 
seditnent is formed. The leather is painted over with 
tlie fluid portion and heated in an oven to from 8{)° to 
F. By this treatment the lac(]ucr ac(piires its 
characteristic consistence and a beautiful lusti’e. 

The sediment separating in boiling copsists of un- 
changed Paris blue enveloped by a resinous substance, 
which is soluble in oil of turpentine, and thus the Paris 
blue can be again used. It may also be regenerated by 
boiling the sediment with carbonate of soda, filtering off 
the liquid from the undissolved portion, w'ashing, dis- 
solving the undissolved jiortion in hydrochloric acid, and 
mixing both fluids. 

Black leather lacquer, Yalta's foiinula . — This lacquer, 
which does not crack, is prepared as follows ; Melt to- 
gether colophony 3 parts, sandararr 6, and turpentine 3. 
When all is uniformly melted, add gradually 3 parts of 
oil of turpentine and then allow to cool. Dissolve the 
cold mass together with 12 parts of shellac in 90 parts 
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of 96 per cent, spirits of wine. Filter the solution and 
add parts of lampblack rubbed up with a small 
quantity of s})irits of wine. 

Lacquer for leather^ 11. (h(nithcr\^ formula . — Add to 
a filtered solution of 80 parts shellac in 150 parts spirits 
of wine, 3 parts wax, 2 parts castor oil, and the necessary 
coloring-matter. Kvaj)oratc the whole to the consistence 
of syrup. The finished lacquer is applied to the leather 
by means of a brush moistened with spirits of wine or 
colorless spirit varnish. 

Lxidrom lacquer for leather^ hJifuer^a /or??n^/^r.— Dis- 
solve in a well-closed vessel 2 parts shellac in 10 parts 
95 per cent, sjnrits of wine by placing the vessel in a 
warm })lace for about 2 or 3 days, and shaking daily ; 
next dissolve | part of dry Castile soap in 4 parts of 
warm spirits of wine and add I part of glycerin to the 
solution. Shake thoroughly and pour the mixture into 
the shellac solution. To impart to the lacquer a beauti- 
ful black color add to it a solution of J part of nigrosine 
in 1} [)arts of s})irits of wine, close the vessel, shake 
thoroughly, and let the lacquer stand in a warm place 
for 14 days before using it. This lacquer is said to be 
especially suitable for oiled leather. 

Black lacquer for leather . — Dissolve shellac 4 parts, 
sandai’ac 1 part, and mastic | part, in 96 j)er cent, spirits 
of wine 50 parts, and add Venice turpentine 2 or 3 parts. 
Color the solution intensely black with nigrosine. 

Nubian blacking . — This preparation, patented in Eng- 
land, is, according to the specification, composed of: 
Shellac 36 parts, Venice turpentine 16, camphor 11, 
spirits of wine 126, blacking 32. 

The ‘‘blacking’’ which constitutes the essential por- 
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tion of the patent, consists of: Aniline blue 15 parts 
and Bismarck brown 15 parts, dissolved in spirits of 
wine 800 })arts. 

Lacquer for brown leather ahoefi . — Boll 4 ozs. 3 drachms 
of yellow wax with drachms of pearl-ash and 4 
drachms of yellow soap in 13 ozs. of water until a uni- 
form milky fluid is formed. Take the vessel from the 
fire and add to the liquid a solution (d’ 0.14 drachm of 
phosphine in 0.91 cubic inch (15 cubic centimeters) of 
spirits of wine, shake until a uniform mixture is formed, 
and bring the mixture to 42.7 cubic inches (700 cubic 
centimeters) by the addition of water. 

Broum lacquer for harness . — Melt yellow wax 150 
j)arts, resin 150, and fat 120. Remove the vessel from 
the fire, add 150 parts of turpentine until the mixture 
has acquired a cream-like consistence ; tluai add gradu- 
ally 14 parts of spirits of wine and 3J to 7 parts of 
caramel. 

Black varnish for shoe and harims edf/es . — Shellac 3 
ozs., resin 2 ozs., pure turpentine 1 oz., lamj)black J oz., 
98 per cent, spirits of wine 1 pint. 

Dissolve the ingrediehts in the spirits of wine. 

Green iridescent lacquer for leather , — Reduce 8 parts 
of diamond fuchsine to a powder, and rub it intimately 
together with a sohition of 25 parts of orange shellac in 
100 parts of spirits of wine until a thick paste is formed. 
The paste should be rnbl)cd for af least one hour, so as 
to divide the aniline as finely as possible. In case the 
paste becomes too thick during the rubbing process by 
the eva[X)ration of spirits of wine, add more shellac solu- 
tion. The paste is finally sufficiently reduced to allow 
of its bang conveniently poured into a bottle. The rub- 
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bing dish is rinsed out with shellac solution to remove 
all the diamond fuchsine, and the fluid thus obtained 
added to that in the bottle. The fluid is finally diluted 
with sufficient spirits of wine to bring the whole to a net 
weight of 63 or 64 parts. Since the lacquer contains 
more coloring-matter than the spirits of wine can dis- 
solve, the bottle has to be thoroughly shaken before use. 
By substituting for diamond fuchsine, 8 jiarts of methyl 
violet 4 B, the coating of lacquer shows a reddish lustre. 
Very beautiful effects are })roduced by the use of a mix- 
ture of 5 parts methyl violet 4 B, and 3 j>arts diamond 
fuchsine. 


VarniaJm for Mekih, 

Tar and asphaltum varnish for iron . — Melt and mix 
uniformly by stirring, West Indian copal 30 parts, 
American pine resin 30, mineral-asphaltum 30, tar- 
psphalturn 30, yellow wax 6, and Venice turpentine G. 
Add to the melted mass, while still moderately warm, 
resin oil 12 parts, siccative linseed oil 30, oil of turpen- 
tine 30, and finally benzole 30 to 45. If the varnish is 
required more thinly-fluid, add more benzole. 

Lacquer for metal. — I. A pale, hard, and at the same 
time, cheap lac^qucr for metallic articles is prepared, ac- 
cording to J. J, Hess, as follows: Dissolve dammar 2 
parts in oil of turpentine 4, and add to the solution sic- 
cative 1 part and boiled linseed oil 2. 

This lacquer is very suitable for baking on tin-plate, 
upon which it appears with a slightly yellowish color. 
By the addition of gamboge, dragou^s-blood, and Syrian 
asphaltum, beautiful red or brown-yellow to golden tones 
may be given to the lacquer. 
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TI. A lacquer of a bettor quality is, according to the 
same authority, obtained by carefully melting together : 
Kuby shellac 10 parts, (copaiba d, and siccative linseed 
oil 0. When cold, dissolve the mass in 100 to 150 parts 
of spirits of wine, according to tlie desired consistence. 

IJL A lacquer for m(‘tals, which is esj)ecially resistant 
to moisture, acid vapors, salt water, etc., is obtained by 
dissolving fused copal 1 part in oil of turpentine 2 to 0. 

This lac<pier dries very rapidly and can be ground 
and polished. 

Lacqmv for iinmiths . — Dissolve elemi 2 parts, sewl 
lac 10, sandarac 5, Venice turpentine 2 in spirits of 
wine 00. 

li/adi rnniif^h for timmlfhs . — Grind up fine lam])bla<*k 
or Frankfort black with spirits of wine and add the 
mixture to an ahoholic solution of shellac, or to a solu- 
tion of 1 part ol‘ asphaltum digested in 3 parts of oil 
of turpentine, and then add some linseeil oil and red 
lead (minium), 

Lacfpter for brans, — 1. Seed lac 1 pail, shellac 1, 
Venice turpentine spirits of wine 20. 

II. Seed lac 2 ozs., dragoiFs-blood 2 ozs., annotto 2 
ozs., gamboge 2 ozs., Siiffroii J oz., ah^ohol 5 pints. 

Dissolve the coloring-matters sejiarately in a small 
quantity of the spirits of wine, dissolve the resin in the 
remainder, mix the solutions, ^nd shake well. 

III. Seed lac 12 ozs., copal 4 ozs., dragon’s-blood 80 
grains, extract of sunders W(K)d 50 grains, saffron 70 
grains, pulverized glass J lb., spirits of wine 2 quarts. 

Prepare in the same manner as II. 

Fale lacquer for brass. — I. Methylated spirits of wine 
1 gallon, 8andara(^ 4 ozs., she^ac 5 ozs., elerai 1 oz. Mix 



VOLATILE OR SPIRIT VARNISHED, ETC. 209 


in a tin flask and expose to a gentle heat for a day or 
two ; then strain off and add J gallon of spirits of wine 
to the sediment and treat as above. 

II. Methylated spirits of wine 2 gallons, seed lac 
(bruised) 20 ozs., red sanders 1 oz. Dissolve and strain. 

Gold-colored lacquer for bram icatch-cases^ etc. — Seed 
lac 6 ozs., amber 2 ozs., gamboge 2 ozs., extract of red 
sanders wood in water 24 grains, dragon’s-blo(Kl flO 
grains, oriental saffron grains, powdered glass 4 ozs., 
90 per cent, spirits of wine ‘M] ozs. 

Reduce the seed hu;, gamboge, and dragon’s-blood to 
a flue powder and mix the hitter with the powdered 
glass. Over this mixture pour the tincture formed by 
infusing the saffron and sanders wood extract in the 
spirits of wine for 24 hours, and strain. 

Gold lacqacr for metidj^. — Prej>are a concentrated 
solution of picric acid in spirits of wine, and add to it 
alcoholic sohition of pale shellac until a test shows the 
desired gold color; then add for every 2 lbs. of lacquer, 
2^ drachms of boric acid, previously dissolved in as 
little spirits of wine as possible. 

Gold lacquer for tm-plede. — Mix linseed oil 1 part 
and dark copal varnish 2 parts. Apply the lacquer 
with a broad soft brush to the previously cleansed tin- 
plate. Dry the coated plates in a drying stove. Tin- 
plate thus lacquered may be bent and hammered without 
the lacquer cracking off’ or losing its lustre. 

Dead varnish for metals. — Sandarac 3 parts, castor oil 
1, spirits of wine 20. 

Dissolve the sandarac in the spirits of wine and add 
the castor oil. 

14 
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Blaeh {amber) varnish for metah . — Melt chips of 
amber in an iron vessel and the - same quantity by 
weight of best asphaltiim in a second vessel. Heat 
both resins to a point where tliey commence to evolve 
heavy vapors. Wlien this is the ease, add to each of the 
melted resins, one-half tlie quantity of boiling linseed 
oil of the resins originally used. Stir the oil thoroughly 
into the resins and then combine both fluids. This 
lacquer retains its lustre even after frequently repeated 
washing, and does not crack off. In varnishing articles 
of metal with it, it is best to heat them and to use the 
varnish also in a hot slate, as it then can applied in a 
very thin layer. Copal may Ikj substituted for an)lx^r ; 
but the varnish, though very good, is not so durable. 

Lacquer for iron , — Ozokerite is an excellent and 
cheap means for j)rotecting iron against the influent of 
the atmosphere. Ozokerite is a fossil wax found in 
bituminous shale. It forms a brown resinous mass 
which fuses at about 140'^ F. For lacquering articles 
of iron, melt the ozokerite in a boiler, and heat the 
melted mass to the boiling-point of water (212® F.). 
Dip the sheet-metal, previously made as bright as })ossi- 
ble by scouring with stind, into the melted mass, allow 
to drain off", and ignite the ozokerite by holding the 
metal over a coal fire. After burning for some time, 
extinguish the flame, when the iron will appear with a 
tenaciously adhering black eoatifig, wliich resists all 
atmospheric influences and suffers no injury from acids 
and alkaline bodies. 

Varnish for meial ieorto«.— Colophony 25 parts, 
dragonVblood 5, gamboge 6, gutta-percha 10, shellac 
3, volatile tar-oil 200. 
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This varnish is very useful for many pur}>oses, it 
being especially suitable for all work which is to show 
bright metal, as, for instan(*e, ])hotogra[)hic objectives, 
microscope's, etc. The quantity of dragon’s-blood may 
be either increased or decreased, according to whether a 
bronze, yellow, or brass color is desired. 

Lacquer for pltUompliical iusfrumentn . — (lamboge 3 
ozs., sandaracand eleini each, 8 ozs., best dragon’s-blood 
4 ozs., terra meriia 3 ozs., oriental saffron 8 grains, see'd 
lac 4 ozs., piilv('rizcd glass 12 ozs., DG per cent, spirits 
of wine 80 ozs. 

Rediu'e the dragon's-blood, ('Icmi, seed lac, and gam- 
boge to powder and mix the latter with the glass. 
Pour over tlu' mixture the tim^ture obtained by infus- 
ing the saffron and terra merlta in the spirits of wine 
for 24 hours. Strain the tincture through a piece of 
clean linen clotli before pouring it over the dragon’s- 
blood, etc. Jf the dragon’s-blood gives too high a 
color, the quantity may be lessened according to circum- 
stances. The same is the case with the other coloring- 
matters. This lacquer has a very good effect when ap- 
plied to many cast or moulded articles used in the 
ornamentation of furniture. 

lerra merlta is the root of an Indian plant; it is of 
a red color and is much used in dyeing. For varnish 
it is only employed in the form of a tincture and is par- 
ticularly well adapted for tlie mixture of those coloring- 
matters which contribute most towards giving metals 
the color of gold. In selecting it be careful to observe 
that it is sound and compact. 

Lacquer for steel , — Dissolve pure mastic 10 parts, 
camphor 5, sandarac 15, and elemi 5, in a sufficient 
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quantity of 96 ])er cent, spirits of wine, and filter the 
solution. The lacquer is used cold f it dries clear and 
transparent. 

Green vanmh for metals . — Dissolve finely pulverized 
sandarac or mastic in strong potash lye until it will dis- 
solve no more. Dilute the solution with water, and pre- 
cipitate it with a solution of sulphate or acetate of copper. 
The green precipitate is washed, dried, and dissolved in 
oil of turpentine, producing a fine green varnish which 
docs not change by ex}K)sure to light. It is especially 
useful lor ornamental iron work. 

Green transparent varnish . — Grind a small quantity 
of Chinese blue with double the quantity of finely 
powdered chromate of potash, and add a sufficient 
quantity of copal varnish, thinned with oil of turj)en- 
tine. The tone of cohu* may be changed by using more 
or less of one or the other ingredients. 

Varnish for iron irork . — Dissolve in 2 parts of tar-oil 
I part each of as})iialtum and comminuted resin ; mix 
hot in an iron kettle, care being taken to prevent any 
contact with the flame. When cold the varnish is ready 
for use. 

Varnwh for tin articles — Instead of aniline colors, 
which do not always yield durable colorations, metallic 
combinations, especially the gn'en combinations, may 
be used. The jirocess is as follojvs : — 

Reduce 30 parts of acetate of co])})er to a fine powder. 
Bring the powder into a porcelain dish and heat at a 
moderate heat in a sand-bath until a pale brown jwwdcr 
remains behind. Mix this powder with about double the 
quantity by weight of oil of turpentine heated to about 
167® F., and add 100 parts of ^ good quality of pale 
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copal varnish. The acetate of copper, if reduced to a 
powder of proper fineness, dissolves almost entirely in 
the mixture after standing for J hour. After clearing 
the varnish has a green color. To give tin articles a 
beautiful green color, four or five coats have to be ap- 
})lied. However, by coating the articles only twice and 
placing them in a hot room or upon a liot metal plate, 
various shades of gold color from green ish-yello\v to 
dark yellow and orange-yellow are produced, according to 
the temperature to which the articles have been exposed. 
These gold colorations may also be produced on glass. 

Bkwk Japan (/round. — 1. Asphalturu 1 part, copaiba 
1 lb., and a sullieicnt quantity of oil of turpentine. 

Melt the asphaltum over a fire and mix the previously 
heated copaiba with it; then remove the mixture from 
the fire and add the oil of turpentine. Mix thoroughly. 

II. Moisten a good quality of lampblack with oil of 
turj)eutine and grind it very fine with a muller on a 
stone plate ; then add a sulHcient quantity of copal var- 
nish and rub intimately together. 

ni. Asphaltum 3 ozs., boiled linseed oil 4 quarts, 
burnt umber 8 ozs., and a suffident quantity of oil of 
turpentine. 

Melt the asphaltum, stir in the oil previously heated, 
then the umber, and, when cooling, thin down with the 
oil of turpentine. 

IV. An extra fine black is prepared as follows; 
Amber 12 ozs., purified asphaltum 2 ozs., boiled lin- 
seed oil J pint, resin 2 ozs., oil of turpentine 16 ozs. 
Fuse the amber, resin, and asphaltum, add the hot oil, 
stir well together, and, when cooling, add the oil of tur- 
pentine. 
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Black Japan for tin lanferm, — As])lialtum ozs., 

boiled linseed oil 4 pints, burnt ni^ber 4 ozs. Heat 
till well mixed, and when cool add sufficient oil of tur- 
pentine to give proper consistence. 

Traniiparent Jap)an . — Oil of turj)entinc 16 ozs., oil of 
lavender 12, camphor 1 drachm, bruised copal 2. 

Dissolv^e. This Japan is used for japanning tin. 

Japan fow for tin. — I. Spirits of turpentine J quarts, 
toll! balsam 6 ozs., linseed oil | pint, acetate of lead 
3 ozs., balsam of fir 3 ozs., sandarac 1 J lbs. 

Put the materials, except the turpentine, in a suitable 
vessel, place first over a slow fire, then increase the heat 
until all is melttMl. When a little cool, stir iiiAhe tur- 
pentine and strain. The japan is traii'^parent, but may 
be colorwl if desired. 

11. Melt 5 11)8. Naples asphalturn, 1 2 ozs, dark anime. 
Boil for about 2 hours in 14 gallons linseed oil ; then melt 
1 lbs. dark amber and boil it with gallon linseed oil; 
add this to the other, and add driers. Boil for about 
two hours, or until the mass, when cooled, may be rolled 
into little i>ellets. Withdraw the heat and thin down 
with 3 gallons of turpentine. The mass must be con- 
tinually stirred to prevent boiling over. 

VaniiJm for Carnages, 

Ordinary body carriage mrnM.— Best African copal 
4 parts, clarified linseed oil 14, turt)entine 16, best anime 
4, clarified linseed oil 10, turpentine 1 4. 

Two kinds of varnish have to be separately made. 
Boil the first three ingredients together for 4 hours, mix 
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thoroughly by stirring, and then strain. Secondly, boil 
the anime, 10 parts of linseed oil, and 14 of turpentine 
for a similar period; strain while hot and bring into 
the pot used for preparing the copal vaimish. Mix 2 
2 )arts of the anime varnish with 1 of copal varnish. 

Neil\s carrhuje varnkh, — T. Melt 1 })art best copal, 
add gradually 5 parts old refined linseed oil ; boil until 
viscid ; then reduce with 3 2 )arts of oil of turpentine, and 
filter. 

II. Melt 1 part anime, add 2J- parts linseed oil, 
boil for 4 or 5 hours or until viscid, reduce with parts 
oil of tur[)entine, and filter. 

The varnish 1. does not dry very (piickly ; but if this 
is desired, equal parts of varnishes I. and 11. may be 
intimately mixed together by heating and constant 
stirring. The varnish thus obtained dries more quickly 
and can be polished, while the pure copal v^arnish is 
more fluid, softer, and more pliant. The first does not 
(jhauge its color after it has been applied, but the second 
becomes darker. 

Darh carriage varniah. — I. Melt 50 parts best cojml, 
add 125 parts refined linseed oil and 6 j>arts dried sugar 
of lead. Boil until viscid, and reduce with 150 parts 
oil of turpentine, and filter. 

II. Melt 50 parts jmle anime, add 100 parts of refined 
linseed oil and IJ parts dried white sulf)hate of zinc. 
Boil three or four hours until viscid and reduce with 
150 jiarts oil of turpentine. Filter. 

Mix varnishes I. and II. by heating, and filter. The 
varnish thus obtained dries very quickly, but is not so 
durable as pure copal varnish. 
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III. Melt *50 parts best copal and add 150 parts 
refined linsee<l oil and parts litliarge. Boil until 

viscid, and reduce with 50 parts oil of turpentine pre- 
viously lieated. Finally filter. 

Hard drying ivmiinh . — Melt 8 lbs. aniine, mix with 
2 gallons of linseed oil, boil for 4 hours, and reduce with 
gallons of turpentine. 
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VIIT. 

MISCELLANEOUS VARNISHES AND LACQUERS. 

Brilliant lacquer .^. — This term is a])])liccl to shellac 
solutions mostly colored with aniline colors. The effect 
of the latter is very beautiful, and they are well adapted 
for the preparation of transparent lacquers; but, as 
previously mentioned, great care has to be exercised in 
their us(', not all of them possessing the constancy re- 
quired for lacquers. Only those soluble in alcohol can 
be employed. Certain aniline colors occurring in coni- 
nieree are mixed with dextrin, sugar, sal ammoniac, and 
other substances for the purpose of increasing their 
weight. Such products must be especially guarded 
against, the added substances being, as a rule, not soluble 
in spirits of wine, which causes difficulties ; while such 
as are soluble impair the quality of the lacquer aud fre- 
quently spoil it entirely. If, however, mixed aniline 
colors can only be had, the alcoholic solution should be al- 
lowed to stand for some time and then be filtered. Before 
using such solution it must be tested whether it is actually 
clear or not, sinc'e it can only be employed when perfectly 
clear for (coloring the shellac solutions. For light colors 
solutions of bleached shellac are used. The shellac 
should be free from any residue of the bleaching agent, 
especially chlorine. For dark lacquer, good blonde shel- 
lac may l)e employed. The lacquers are made elastic by 
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the addition of, at the utmost, 3 per cent, castor oil. 
Nothing else should be used. 

Aniline colors are more suitably employed in the 
j)reparation of the so-called 

Uemiate ml&i's . — These colors are combinations of 
basic and other aniline colors, such as fuehsin, methyl- 
violet, brilliant green, salfranin, elirysoidin, aiiramin, 
methyl-blue, et(;., with resinatcs. For their ])reparation 
make a resin soap solution by boiling 100 j)arts pale 
colophony, 10 parts caustic soda, 33 parts crystallized 
soda and 1000 parts water, and adding to the solution, 
when cooled to 122° F., with constant stirring, a filtered 
solution of coloring-matter. A solution of a metallic 
salt (for instance, chloride of magnesium) is th<‘n added. 
After some time the color combination — resinate color — 
separates, is then freed from the liquid portion by strain- 
ing through linen, and finally dried. 

The dry resinate colors have a fresh appear}in{iO ; they 
may be prepared of various degrees of concentration with 
5 to 15 per cent, coloring-matter, and are scarcely soluble 
in water. Weak acids or alkalies have no effect on them, 
but they are readily soluble in benzole, ether, chloroform, 
and volatile oils. They also dissolve with ease in spirit 
varnishes and oil of turpentine varnishes, in melting 
wax, resin, and boiled linseed oil. From these proper- 
ties the possible practical value of these colors will be 
readily recognized. 

They may l)e used in the preparation of transparent 
oil varnishes or benzine varnishes, the following prepara- 
tion being claimed to be especially good : — 

Dissolve 30 parts magnesium resinate color (thor- 
oughly dried out) in 80 parts of benzole and 20 parts 
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chloroform, and mix the solution with 150 parts of a 
clear 1.5 per cent., solution of caoutchouc in carbon 
disulpliide and light coal-tar oil. 

Lacquers prepared with resinatc colors may be applied 
to metal, wood, paper, leather, glass, oil-(^loth, linoleum, 
textile fabrics, etc. 

Varnkhfor hlack-boank . — A varnisli to be useful for 
this purpose should be dull, and best without lustre. 
A glossy surface is not good to write on, and besides a 
person sitting at a distance from the black-board finds 
it difficult to distinguish anything written on it. This 
evil is overcome by the following process : — 

Dissolve shellac 25 parts and sandarac 7 in s})irits of 
wine 25. At the same time dissolve, with the assistance 
of moderate heat, gutta-per(;ha 3 parts in oil of turpentine 
1 4. After the cooling of the last solution, stir both solu- 
tions together, and mix with finely rubbed emery 500 
parts and lake-black 12 parts. Apply this mixture to 
the wood ; then [)lace the black-board in a vertical posi- 
tion and ignite the color on the lower edge. By this 
treatment the spirits of wine in the varnish is consumed, 
and a new coat can at once be given. Repeat this 
o|ieration 5 or 6 times. By this means a surface is 
obtained which can be written on both with chalk and 
slate-pencil. 

A somewhat modified process is as follows : — 

Dissolve, with the assistance of moderate heat, shellac 
3J parts in spirits of wine 20 parts. Mix the solution 
with thoroughly rubbed emery 5 parts and best bone- 
black 2. The emery, as well as the bone-black, shouhl 
be reduced to a fine powder, and triturated with the 
shellac solution until an intimate mixture has been 
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effected. The varnish is immediately ready for use. 
It is apjdied as tliinly and unihirnily as possible to the 
black-board, ignited as described above, and the opera- 
tion repeated 4 or 5 times. Any uneven [)laees due to 
insufficient mixing of tlie ingredients are removed, when 
the board is cold, by nibbing with eineiy paper and care- 
fully brushing over with varnisii. The board thus pre- 
jiaiwl is of a fine grain, excellent black color, and without 
lustre. 

However, burning off the layer of freshly applied 
varnish is a difficult operation. Jfy tlie heat of the burn- 
ing spirits of wine the resin nudts and runs off, broad, lus- 
trous streaks l)eing formed thereby. The layer of var- 
nish becomes uneven and recpiires much touching up. 

A varnish whieli docs not require to be burnt off is 
prepared as follows : — 

Dissolve fused copal 20 parts, shellac 100, sandarac 
50, and Venic« turpentine d, in Off per cent, spirits of 
wine 400 and ether 40. Add to the solution a mixture 
of lampblack 15, ultramarine 5, and emery 15. 

Burning off* is not necessary. Should a few places 
turn out glossy, rub them with amber, and for the 
second coat increase the quantity of emery somewhat. 

Universal lacquer , — Dissolve shellac 15 parts and 
mastic 2 in absolute spirits of wine 90. If greater 
consistence is reejuired, evaporate a portion of the spirits 
of wine used at a moderate heat. tThis lacquer may be 
colored, as desired, with gamboge, dragon's-blood, etc, 

Whik siccative oil . — Reduce 100 parts of acetate of 
lead (sugar of lead) to an extremely fine powder and 
mix intimately with 1200 parts poppy oil. Expose 
the mixture in a white glass bottle to the sunlight, shak- 
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ing it frequently. The oil thus prepared is nearly color- 
less, and when mixed with 250 parts oil of turpentine, 
dries very rapidly. 

Hes'in soap m a fnibfdifytr for mrative . — Dissolve in 
1 50 parts of water in a copper kettle 60 parts of soda, 
heat to boiling, and introduce with constant stirring 100 
parts of powdered colophony. Continue boiling until 
the fluid is no longer turbid, but perfectly transj)arent ; 
then take the kettle from the fire and, after cooling, 
pour off* the su])ernatant fluid from the viscid brown 
resin soap. Dissolve the latter in water and mix the 
solution with a small quantity of water of ammonia. 
The pigments arc rubbed with the mixture. 

3faH lanpursfm' hrovi) and black picinrc- frames and 
furniture. I. Matt bromn lac(picr . — Digest in a well- 
closed vessel pale grain-lac ozs., dragon’s-blood | oz., 
and saiidarac 1 J drachms in 90 per cent, spirits of wine 
1 quart. Place the vess(‘l in a warm j)laee until all is 
dissolved, shaking frequently ; then decant the clear 
solution and add a uniformly triturated mixture of 1 oz. 
whiting and 10| ozs. red ochre or eolcathar. Keep the 
lacquer in a well-closed vessel. 

II. 3f(dt black lacquer . — Swell 12 to 14 parts of 
grain-lac in 9 to 11 parts of water of ammonia ; then 
add 70 to 80 parts of water containing 1 or 2 ])arts of 
liquid logwood extract and 0.1 part each, of cupric sul- 
phate (blue vitriol) and acetate of lead in solution ; shake 
thoroughly, and stir in as many parts of lampblack as 
are required to give sufficient blackness. 

Purification of j'csin oils and their conversion into dry^ 
ing oils and varnish . — Boil the resin oil in a tinned or 
enamelled pot for 2 hours in the open air with 3 parts 
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by weight of litharge, 20 of kaolin or bole, 1 of per- 
oxide of manganese ; then withdr,aw the fire and let 
stand for at least 24 hours. Stirring during heating 
should be avoided, the purifieation of the oil consisting in 
the airbouization of the organic substances, which does 
not take place if the sediment is stirred up. Draw off 
the oil from the sediment, filter, and press the residue. 
Tlie oil thus obtained dries as well as ordinary linseed 
oil and does not change the shades of pigments. 

Tlie conversion into varnish or lacquer is effected as 
follows: To the oil obtained by the above-described 
j)roccss add fused amber 25 per cent., co|)al 25 per 
c(uit., litluirg(; 2 per cent., peroxide of manganese 1 per 
cent. Bring the mixture into an autoclave and boil it 
under a pressure of ^ to 10 atmospheres for G houi-s. 
Filter when cold. 

Neiv drying oU (TI. X. Jhmds jxdcnt ), — Old linseed 
oil is filtered through coarsely powder(*d animal charcoal 
in a funnel wide on top but very narrow below. The 
animal chaivoal used in filtering is ])rcviously purified 
with hydrochloric acid. The filtered oil is brought into 
large shallow lead pans, u[)on the l)ott()m of which are 
ciystallizcd acetate of lead, minium, and borate of man- 
ganese. The mass is exposed to the sunlight, the pans 
being covered with glass plates. The lead ])ans are 
then heated to 248° F., and a current of air containing 
16 per cent, steam and heated to 25^'^ F. is conducted 
through the oil for 6 hours. The oil thus prepared is 
filled in shallow lead capsules, which are placed in rows 
one above the other in a largo closed sheet-iron cylinder, 
so that there remains sufficient space for the circulation 
of air. In tlie upper portion of this cylinder is placed 
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a wide-nocked tiask filled three-quarters full with chloro- 
form, I lb. of the latter being required for each 12^ lbs. 
prepared oil. A current of air heated to 212® F. is, at 
the same time, allowed to act upon the upper part of the 
cylinder, the air passing out through a clack-valve on 
the bottom of the cylinder. In about 8 to 10 houj’s the 
oil is converted into a thick viscid mass, which is further 
treated as follows: American oil of turpentine is heated 
in a closed vessel to 572° F., 10 per cent, of absolute 
alcohol is added, and an equal quantity of the viscid 
mass is dissolved in this mixture at 212° F. 

The at first yellowish, turbid solution is filled into 
cylindrical lead vessels and allowed to clear at a low 
temperature. 

By the addition of a snudl quantity of this drying 
oil, linseed oil or oil paints acquire excellent drying 
properties. 

Cement linseed oil varnish (E, Neuyiamn’s German 
indent ). — The pi’ocess refers to the preparation of a 
cheap, durable varnish, soluble in water, which is to 
serve as a substitute for linseed oil varnish. The pro- 
cess consists mainly in partially saponifying the oil and 
resins or solutions of both by means of an alkaline 
solution containing silica, then boiling, and finally entirely 
saponifying by the addition of ammonia. The varnish 
is then separated by a concenti ated solution of alum and 
chromate of potassium in water, and, after diluting with 
water, is ready for use. For a more explicit explanation of 
the process, the mode of preparing cement linseed oil 
varnish is described below. Equivalent substaiK-es may, 
of course, be substituted for the different constituents 
used without any modification of the process. 



224 VARNISHES, LACQUERS, AND PRINTING INKS. 

For the preparation of 500 parts of varnish add 160 
parts of 1 6 per cent, potash lye to 1, 6 parts of Portland 
cement. In about 5 or 6 hours tlie insoluble lime com- 
binations deposit on the bottom of the vessel, whilst the 
silicates in the cement pass into solution and with the 
potash lye form water-<^lass. 

By this piXK^ess the weight of the lye is increased 
about 4 })er cent. It is then boiled for about 2 hours 
with 100 parts of linseed oil and 40 parts of Burgundy 
pitch, when 40 parts of 20 p(‘r cent, potash lye are 
added to the fluid, and boiling is continued for J hour 
longer. 

By this process the greater ])orti(>n of the Burgundy 
])itch and oil is saponified by the hot lye. To saponify 
the rest, about 4 parts of spirits of wine and 3.5 parts of 
ammonia are added with vigorous stirring. By this 
saponification an extremely intimate combination or 
mixture of the substances used is eflected, so that a 
very homogeneous ])r()du(*t is obtained. 

Now prepare a concentrated solution of 4 parts alum 
and 1 part potassium bichromate in water, and add water 
to the solution until its at first hyacinth-red color has 
become chrome-yellow. Add this quite consistent fluid 
slowly to the previously prepared njass, and mix, with 
constant stirring, until a quite thick paste of a clear 
brown color is obtained. 

To this mass add 400 parts rllore of the alum and 
potassium bichromate solution, and boil the mixture for 
some time, when the varnish is ready for use. By the 
addition of the alum and potassium bichromate solution 
a coagulation of the mass is, on the one hand, efik’ted 
by the chromic acid; but, on the other hand, aluminium 
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palniitatc is formed from the alum and the fat or resins. 
This aluminium palmitatc is dissolved by the ammonia 
present, but becomes insoluble when the varnish dries, 
and thus forms a durable coat. 

Vaml^h Jor fhc jyresercation of wood . — Dissolve in an 
iron kettle borax 100 parts, caustic soda 50, in water 
4000, Heat to boiling and gradually introduce, with 
constant stirring, shellac 450 parts. When solution is 
complete mix the lukewarm fluid with 200 parts of 90 
or 95 per cent. carboli(; acid (purified). 

This varnish serves for coating wood or wooden uten- 
sils and preserves them from rotting. It is also used for 
painting walls upon which fungous vegetation has made 
its appearance, For use, make the varnish lukewarm 
by diluting with J its volume of hot water. This var- 
nish may })ossibly serve as a substitute for carbolincum. 

Tar varnkh . — Heat 80 lbs. of tar in a box provided 
with a steam-heating pipe, or in a kettle over the fire, for 
some time, with constant stirring, to 158° F., in order 
to evaporate as much water as possible ; then add, at 
about the same temperature, with constant stirring, 80 
lbs. of hydraulic lime, Ilonian cement, or Portland 
cement. The mass gradually saponifies and, notwith- 
standing the large addition of cement, remains thinly- 
fluid. When cold it is also thinly-fluid, soft, and j)liant. 
For use, the varnish has to be warmed. If, instead of 
hydraulic lime, ordinary burnt lime were added, 25 to 
30 per cent, of the latter would cause the tar mass to 
solidify and render it unfit for varnishing purposes. By 
the saponification of the a*meut with the tar, the volatile 
oils of the latter arc fixed and a coat of such tar varnish 
15 
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withstands all atmospheric influences, whilst an ordinary 
tar coat in time deteriorates. 

This tar varnish is not attacked by hydrochloric or 
nitric acid, and also withstands all rotting inflnences. 
It is, therefoi’e, very suitable for coating wood-work 
underground or under water. Moreover, it remains 
pliant after drying, so that the coat of it does not crack. 

Preparation of varnish from naphtlta residues . — The 
residues are mixed with fuming sulphuric acid and the 
mixture is allowed to repose for 24 hours, during which 
time all the impurities deposit on the bottom. The clear 
fluid is heatc'd with pyrolusite (peroxide of manganese) to 
437° F., neutralized with slaked lime, and filtered. The 
resulting product is pure mineral oil, which is brought 
into an autoclave provided with a steam-jacket. To 
every 2 lbs. of oil, 7 ozs. of oil varnish, 10 lbs. of 
petroleum-ether, and a small quantity of jiine resin arc 
added. The lid Ixiing placed upon the autoclave, the 
mixture is heated, with constant stirring, until the 
pressure in the auloclave rise's to 2 atmospheres. The 
contents are then allowed to cool, when the finished var- 
nish is drawn off. For the preparation of the oil var- 
nish to be added, colophony or amber may be used with 
the addition of a small quantity of oxidizing substances. 
According to Mr. Berski, the originator of the process, 
this varnish serves as a substitute for oixl inary oil var- 
nish, but is cheaper. 

Water varnish, i. e., an aqueous solution of varnish, is 
obtained by dissolving shellac in borax solutions. , The 
process is as follows : — 

Dissolve 1 part of borax in 20 parts of hot distilled 
or rain-water. To the boiling solution add gradually 
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in small portions 3 parts of shellac, care being taken not 
to add a new portion before the last is dissolved. When 
all the shellac has been introduced allow the fluid to 
cool, whereby the w^ax-like constituents of the shellac; 
separate. Filter the fluid from the latter and perfume 
the clear filtrate with a mixture of ecpial parts of oils 
of clove and turpejitine, using no njore of the perfume 
tliaii is absolutely necessary. 

Applied to leather this varnish gives it a matt lustre. 
The varnish may b(‘ colored as desired, water-soluble 
aniline colors being used for the purpose. For very 
pale solutions use bleaclied shellac. 

Cryatal-wakr vo7i}ish , — Dissolve 1 lb. of good white 
gum arabic and 1 lb. of glucose in 3 pints of water. 
This dries hard with a gloss. 

Glue varnish . — Dissolve 1 lb. of good pale glue in ' 
2 gallons of water. The color of this varnish depends 
on the quality of glue used. If the best gelatine be 
employed, a white varnish will result ; if a brown glue, 
then a brown varnish. This varnish gives a sticky coat 
and is not water-proof, but may be made so by adding, 
just before use, a small quantity of potassium bichromate 
(about 1 oz. in 2 gallons). This varnish forms the basis 
of some leather varnishes. A little thymol or borax may 
be added as a preservative. 

ChpaiUi varnish . — According to E. Friedlein, a reli- 
able copaiba varnish may be j)repared as follows : Mix 
copaiba with equal parts by volume of strong spirits of 
wine and let the mixture stand until the sej)arated 
mucus has deposited. If the variiisli is to be immedi- 
ately used, the mixture has to be passed through filtering 
paper. To 50 parts of the clear solution add 5.2 parts 
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of castor oil, which dissolves readily in the spirits of 
wine. These proportions have been established by ex- 
periments and should be accurately observed. In using 
the varnish be sure that the colors do not contain resins 
soluble in spirits of wine, such as sandarac, mastic, etc. 
Should such be the case, substitute oil of turpentine for 
the sjnrits of wine. 

Varnish for tin-foil , — Dissolve 7 ozs. of shellac in 1 
quart of spirits of wine and filter. Allow the mucus 
remaining upon the filter to drain off, it being best to 
cover the funnel with a glass-plate to prevent evapora- 
tion of spirits of wine. To the shellac solution thus 
obtained add ozs. white elemi and 14 drachms of 
Venice turpentine. Let the whole stand in a moder- 
ately warm place, shaking frequently ; then filter*, 
squeeze out the residue, which consists almost exclusively 
of elemi, and add the fluid thus obtained to the filti’ate. 
The varnish may be colored in the same manner as 
brilliant laajuers. 

Varnish for violins , — Dissolve sandarac 45 jrails, mas- 
tic GO, elemi 15, dragon Vblood in spirits of wine 

300. To the solution add oil of turpentine and castor 
oil, each 15 parts. Let the solution stand for 14 days 
and then filter. 

Vamish-rmsting acid {'patented by llelbig, Bertling, 
d* Eeinike, of Baltimore ). — The preparation of this new 
varnish which resists acids is effected by shaking cotton- 
seed oil with pure liquid lead, whereby the lead is 
absorbed by the oil, forming with it a metallic varnish 
which has no ciiustic properties and adheres very well. 

Bring into a kettle of about 5 quarts’ capacity 4J 
quarts of pure cotton-seed oil. At the same time melt 
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20 ]bs. of pure lead in a suitable crucible or ladle at 
F. until the entire mass is liquid. In this liquid 
state gradually pour the lead into the 4| quarts of cot- 
ton-seed oil, stirring constantly to effect as intimate a 
conjbination of the oil with the lead as j) 0 ssible. As 
soon as the hot li<)ui(l metal strikes the surface of the 
oil it is divided into small pelh'ts, the clean and bright 
surfaces of which come in direct contract with the oil. 
When the entire 20 lbs. of melted lead have been poured 
into the oil, the latter is allow(‘d to cool off and then 
drawn off. On the bottom of the kettle will be found 
about 17 lbs. of lead, the remainder, about 3 lbs., having 
been absorbed by the 4}, quarts of cotton-seed oil. The 
17 lbs. of lead are taken from the kettle, and the oil, 
which now contains about 3 lbs. of lead, is returned. 
Tlie 1 7 lbs. of lead are rcmelted and again })ourcd into 
the oil with constant stirring, as above. The oil is 
again allowed to cool and tlien drawn off. On the 
bottom of the kettle will now be found about 15 lbs. 
of lead, so that the oil has again absorbed 2 lbs., and 
now contains 5 lbs. of lead in combination. The opera- 
tion of remelting the remaining lead and j)ouriug it into 
the oil is advantageously repeated until the oil contains 
about 10 lbs. of lead. Above this point the oil seems 
no longer to have an affinity for the metal. The oil is 
finally allowed to cool off, whereby it acquires the con- 
sistence of oil paint. The mixture is now ready for use, 
and may be applied by means of a sponge or a brush 
to the surfaces to be coated. It is recommended to 
allow the first coat to dry for about 48 hours, when it 
becomes sufficiently hard to withstand all ordinary abra- 
sion. A second coat may then be applied. 
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Ccl/uhid lacquers . — These lacquers (!an be prepared in 
a very simple manner by dissolving uneolored (Xilliiloid 
in a solvent, a mixture of strong spirits of wine and 
ether being very suitable for the purpose. The cellu- 
loid first swells up in the solvent, and after vigorous 
shaking the bottle is allowed to stand quietly for the 
undissolved j>ortion to settle, when the(‘lear, supernatant 
fluid is j>oured off. The latter may be immediately 
used ; it yields a colorless glossy la(*quer, or may be 
colored, as desired, with aniline colors. 

The price of (jellnloid is -at present so high that 
lacquers made from it are very exj/'nsive; but the 
lac(jiicr may be prej)ared more cheaply, the process being 
as follows : Bring collodion-cotton, /. c., soluble pyroxy- 
lin, such as is used by photographers, into a box which 
can be hermetically closed and place upon the bottom 
of the box a dish with sulphuric acid. The purjx)se of 
this is to dry the collodion -cotton, which requires from 
36 to 48 hours, d'he collodion-cotton is then brought 
into a large bottle and three to four times its quantity 
by weight of ether and three to six times its quantity 
by weight of very strong alcohol poured over it. In a 
few days the greater portion of it is dissolved and the 
clear solution }>oured into another bottle. Add to the 
clear solution 23 to 30 per cent, of the weight of collo- 
dion-cotton originally used, and the resulting product 
forms an excellent celluloid lacQuer,*which rapidly har- 
dens to a perfectly transparent and very glossy coating. 
For diluting celluloid lac^quers it is best to use wood- 
spirit. To color them, dissolve an aniline color in 
strong spirits of wine, add a corresponding quantity of 
tlie solution to the lacquer, and shake vigorously. 
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Varnish for toys. — I. Melt in an iron kettle, with con- 
stant stirring, 32| parts of yellow, transparent American 
resin in small pieces. When solution is complete, with- 
draw the fire from under the kettle and vigorously stir 
into the melted resin 48J j)arts of oil of turpentine. 
Filter the varnish through a woollen clotli and keep it 
in large glass bottles or barrels well closed. 

II. Dissolve in a capacious barn*!, without the assist- 
ance of heat, 25 lbs. of comminuted yellow, transparent 
American resin and 22 ozs. of Venice turpentine in 37| 
lbs. of 85 or IK) per cent, spirits of wine. Stir vigor- 
ously. Filter the varnish from the residue and keep 
it in well -closed bottles. 

Imitation Japancjie lac varnish . — Free 90 parts by 
weight of oil of turpentine and 120 of oil of lavender 
from water by adding a small quantity of calcined cal- 
cium chloride, and carefully pour oif the oil. Bring 
the oils into a bottle and add 2 parts of camjjhor and 
30 of copal. Place the bottle in hot ashes for 24 hours, 
shaking it occasionally, and finally filter through a cloth. 
Let the filtrate stand for 24 hours and then pour off the 
supernatant clear fluid from the precipitate. The pre- 
cipitate may be colored — black being most suitable — 
and used for a first covering cc^at. The residue from the 
first filtration is of no valuer. 

Insulating varnish. — I. Shellac 1 part by weight, rec- 
tified wood-spirit 8 parts. Put the ingredients in a 
bottle, close the l)ottle with a cork, and let it stand in a 
warm place until the shellac is dissolved. Shake the 
mixture frequently. Pass the solution through a paper 
filter, adding from time to time rectified wood-spirit in 
such quantities as will enable the solution to percolatg 
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freely through the filter. Change the filter when nece.s« 
sary. 

II. For ,vIk-corered wire . — Mix boiled linseed oil 6 
parts by weight and rectified oil of turpentine 2 parts. 

I II. For lan/c coils. — ( V>tton-covered wires are steeped 
in melted, paraffine to increase their insulation. Large 
electro-magnet coils have a double covering of cotton, 
and the outer layer is coated with a thick varnish of 
shellac dissolved in alcohol. 

Liquid bronze. — I. Stir fine metallic powder, known as 
bronze powder, into a varnish prepared as follows : Melt 
dammar with an alkaline carbonate and expose the 
melted, finely-powdered mass for several mouths to a 
temperature of about 122° L, The alkaline resin thus 
obtained is dissolved in a hydrocarbon boiling below 
302° F. Any acid contained in the hydrocarbon is 
previously neutralized by the introduction of dry ammo- 
nia gas. The mixture of this lacquer with the bronze 
powder keeps for a long time. 

II. Pour over 100 parts of dammar and a few pieces 
of glass in a bottle 900 j)arts of benzine. Pour off the 
solution from the fine sediment and glass, and suspend 
in it 300 to 400 parts of bronze powder. Fill in 
small bottles. 

Soap varnish. — This varnish is elastic and imper- 
meable. The simplest method of preparing it is as fol- 
lows : Boil good tallow soap in ra^n- water to a clear 
solution and filter, wliilc hot, through several close cloths. 
Add an equal volume of water to the solution, bring it 
to the boiling-point, and add clear boiling alum solution 
as long as a precipitate is formed. When the precipitate 
Ijas settled, separate it from the supernatant fluid, wash 
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it several times with boiling water, dry, and dissolve it 
in sufficient boiling oil of turpentine to give it the con- 
sistence of varnish. Should this prove too viscid wlien 
cold, it can be readily reduced by the addition of hot oil 
of turpentine. Coats of this varnish do not show a 
great deal of lustre, but tluw are durable and cheap. 

Varnish for laheh . — Dissolve 10 parts dammar in 
carbo!i disulphide 90. This varnish is very glossy and 
resists the action of both water and steam. 

Dead ground for mUation gilt framcfi . — Bleached 
shellac and whiting each ozs., sj>irits of wine 2 
quarts. 

First dissolve the shellac in as small a (piantity of 
spirits of wine as possible. Bub the solution quickly 
together with the whiting to a dough and gradually add 
the remainder of the spirits of wine. If the dry var- 
nish shows a glossy aj)pearance, add some s})irits of wine 
and whiting; but if it should be too dead, add a small 
quantity of a thick solution of shellac. 

Varnish for gilt cornices . — Shellacs 42 ozs., sandarac 
17J ozs., gamboge 8J ozs., sanders-wood 7 ozs., turpen- 
tine ozs., spirits of wine 5 quarts. Treat the sanders- 
wood by itself with a portion of the spirits of wine and 
add the solution to that of the resins in the remainder 
of the spirits of wine. 

Lacquer for cotnb-mahers . — Dissolve elemi 2 parts, 
mastic 2, shellac 1 0 in spirits of wine 40. 

Varnish for copper-plates . — Dissolve camphor 2 parts, 
mastic 2, sandarac 5, bleached shellac 5, in spirits of 
wine 80. 

Insoluble varnish for copper-plates and maps. — Dis- 
solve 1 1 ozs. of good gildeFs glue in 1 quart of water. # 
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Apply the warm solution to the surface of the pa[x?r 
and allow to dry thoroughly ; then place tlie paper in a 
solution of acetate of aluminium for one hour, wash dry, 
and smooth. Paper thus treated can be washed with a 
damp sponge. 

Vdrni^k for pade-board articles [HeMs formula ). — 
Reduce mastic in grains 3G j)arts, refined sandarac 18 
])arts to powder, mix the ]K)wder with powdered glass 
20 parts, and dissolve in OG j)er cent, alcohol 200. Add 
Venice turpentine 20 parts, pnwiously liquefied, to the 
solution. Mix thoroughly Ky shaking, and filter. 

Varnidi (or terra-cotta. — Dissolve mastic 2 parts, 
shellac 20, Venice turpentine 3 in spirits of wine GO. 

Lacquer for gilt articles. — Dissolve amber 2 parts, 
dragon’s-blood and gamboge each J, seed-lac 5, sanders- 
wood J, saffron 0.2 in spirits of wine 20. 

Vcimk d^or (gold varnish). — Di’agon’s-blo(^d and elemi 
each 5 parts, gamboge 25, mastic; 20, sandarac 12, shellac 
20, sanders-wood 15, Venice turpentine ,10, spirits of 
wine GOO. 

Dissolve each resin by itself in a ])ortion of the spirits 
of wine and digest the coloring substances in another 
portion. Mix the solutions and filter. This varnish is 
very elastic, and may also be applied to leather, oil-cloth, 
etc. The coating will not crack, even if the articles are 
bent. 

Gold lacquer (mixed). — Coloplw^y 2 parts, gamboge, 
mastic, and sandarac each 5, shellac and turpentine each 
2, oil of turpentine 50, spirits of wine 10. 

Dissolve the colophony, gamboge, mastic, sandarac, 
and shellac in the spirits of wine, the turpentine in the 
oil of turpentine, and mix the solutions. 
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Gold lac varnish {Held's formula). — Reduce to powder 
sliellac GO parts, aloes GO, amber 30, sandarac 30, j^ain- 
boge 8, dragon’s-blood 4, and dissolve the rnixetl powders 
in oil of tiir[)entine 500 parts by ])laeing the vessel in a 
sand-bath. 

To make this varnish more durable, add from 60 to 125 
parts of linseed oil, allow the whole to boil up, and filter. 

Vamtish for sigii painter.'^. — Dissolve elemi 4 parts, 
mastic 5, sandarac and shellac each 10, oil of turpentine 
and Venice turpentine 4 in spirits of wine 100. 

Glaze for barrels. — Shellac and dammar each 34 ozs., 
spirits of wine 2 quarts. 

Digest the resins in the spirits of wine in a well-closed 
bottle, shaking frequently. The glaze is ready for use 
when a turbid fluid has been formed. Filtering is not 
requir'd. The barrels to be glazed should be entirely 
dry, it being best to dry and heat them by a current of 
h'»t air; then quickly ap])ly a coat of glaze and ignite 
it when it has dried so far that it no longer runs. When 
it burns brightly, extinguish the flame by placing the lid 
upon the barrel, and allow to cool with the lid on. A 
thin layer of the glaze remains firmly adhering to the 
sides of the barrel and will not crack off. 

Varnishes for making ridiber balloons impermeable . — 
These varnishes are prepared from solutions of farina- 
ceous substances, gum-tragacanth or other vegetable 
gum, dextrine, sugar, albumen, collodion prepared with- 
out ether, glue (isinglass, common glue). The solutions 
are freed from all undissolved substances by straining 
them through a hair-sieve, and must be perfectly clear. 
Tlie main point in respect to these varnishes is that they 
should form an impermeable but as thin a layer as pos- 
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sible upon the balloon or other articles to which they may 
be applied. The balloon, when filled with gas, is imme- 
diately coated with tlie varnish for the purpose of closing 
tlie {)ores of the rublKir and to pi’cvent the escape of gas. 
Water or diluted spirits of wane is used as a solvent for 
the substances. Fatty substances must not l)e employed, 
as they rniglit exert a decomposing efik^t upon the rubber. 
Only the collodion is mixed with a very small quantity 
of castor oil, so that the film produced upon the ballocm 
may not be too brittle. 

I. Gum 32 })arts, sugar 8, water 60. 

Tlie proportions may be changed at will, according 
as it is desired to have the varnish more or less jiliant. 
The varnish becomes liarder if less sugar is used. 

II. Dextrine 28 parts, best glue 12, water 60. 

These proportions may also be varied ac^cording as 

the varnish is to be more or less pliant. It becomes 
harder the more dextrine is employed. If a very pliant 
varnish is desired, which, however, is not-very durable, 
glue alone may be used by taking 60 to 70 parts of 
water for every 100 parts of varnish to be prepared. 
In regard to collodion varnish, it must contain from 5 to 
6 per cent, of castor oil, but the collodion must be pre- 
pared without ether. 

III. White wine 7 parts, gum-tragacanth 2, treacle 
1 spirits of wine 3. 

Mix the first three ingredients ^and boil for 30 min- 
utes ; then allow to cool off and mix the alcohol there- 
with ; then filter and put immediately in bottles. 

Yarnkh for balloom mide of silk and other fabrics. — I. 
India-rubber cut up 1 lb., oil of turpentine 6 lbs., 
boiled linseed oil 1 gallon. 



MISOELLANEOtJS VARNISHES AND LACQUERS. 237 


Digest the India-rnbber in the oil of turpentine in a 
warn) place for a week, frequently shaking the vessel ; 
then place it in a water-bath and heat gradually until 
solution is eonij)lete. Next add the linseed oil, previ- 
ously heated, allow the whole to simmer gently for 5 
minutes, with constant stirring; then cover the vessel 
closely, and when cool strain through flannel. 

II. Bird-lime 1 lb., boiled linseed oil 3 ])ints, oil of 
turpentine as mucli as may be required. 

Boil the bird-lime with 1 pint of the oil in an iron pot 
over a slow fire for about | hour, or until the bird-lime 
ceases to crackle; then add the rest of the oil, previously 
heated, and again boil for one hour, with constant 
stirring, being careful to prevent boiling over. When 
boiled sufficiently, which is recognized by the mass 
drawing threads between two knives, take tJie pot from 
the fire, allow to cool a little, add a sufficient quantity of 
warm oil of turj)entine to reduce it to a proper con- 
sistence, and mix thoroughly. 

ITcw’ lacquer . — Wliite wax 10 parts, benzole 15 to 18. 
Dissolve. 

The solution reduced with petroleum or light tar-oil 
is very suitable as a lacquer for bright, especially white 
metal, and furnishes a coating which is almost invisible, 
but which perfectly preserves the lustre of the metal and 
withstands a considerable degree of heat. 
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IX. 

MANUFACTURE OF PRINTING INK. 

The prej)aration of printing inks dornands careful 
manipulation, for the presence of the smallest body in it, 
even if it is only a minute lump of lampblack, is suf- 
ficient to cause a stain in printing. One of the most 
valuable properties which printing ink should possess is 
durability, or the capacity to resist successfully the 
obliterating influence of time, and it should, at the 
same time, have brightness and depth of color. Print- 
ing ink should further possess the property of not drying 
too slowly nor too rapidly, but in ])roper time after it is 
imprinted u])on paper. It must also bo of sufficient 
consistence to prevent its penetrating so 'deep into the 
})aper as to blur the appearance of })rinting on the other 
side. It must not affect the soft, elastic rollers which 
are employed to convey it to the types, and which, 
unless the ink be a perfectly innocuous preparation, are 
liable to considerable injury. Printing ink should not 
}>os8ess a strong odor, or its odor should at least volatilize 
in drying. When the ]>rinting is dry the ink should 
not run, i. c., form fatty edges round the types. Finally, 
it should be very glossy and ])erfectly free from any 
granular appearance. If, on the extraction of a small 
portion from the mass, it leaves but a short thread sus- 
pended, it is considered of a good quality ; but the best 
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test of its consistence is the adhesion it shows upon 
pressing the finger against a quantity of it. 

The most suitable material for the prejiaration of good 
printing ink is linseed oil, no substitute, under whatsoever 
name, possessing the same combination of good prop- 
erties. Kesin and soap arc sometimes used as additions 
for the purpose of giving tlic ink special properties for 
])articular purposes. For ordinary black printing ink, 
lampblack forms the coloring-matter. The linseed oil 
should be of the best cpiality, as an inferior article gives a 
bad smell and rusty color. The oil is purified by one of 
the methods previously described (see linseed oil), a 
good })laD being to digest it with dilute sulphuric acid 
for some hours at a temperature of 212° F. The im- 
})urities are then allowed to subside and the acid is 
removed by repeated washing with hot water. The oil, 
if treated in a jiroper manner, should then be of a pale 
lemon color and entirely free from smell. 

The oil is boiled at from 710° to 752° F., a tempera- 
ture at which spontaneous ignition may be ex])ected at 
any moment. By such boiling the oil is changed to a 
thick, viscid, sticky mass whicli leaves no grease-stain 
upon paper, and in combination with coloring-matters 
shows no yellow, fatty bord(‘rs. According to the length 
of time the oil is boiled af this temperature, it may be 
more or less thickened, it being j)ossible to prepare by 
long boiling a quite solid mass winch does not yield to 
tlie pressure of the finger. 

In the preparation of printing ink additions of any 
kind which accelerate the drying of the oil by oxidation 
must not be used, since such additions produce stickiness, 
which is to be avoided, and besides linseed oil boiled 
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with preparations of lead or manganese deteriorates by 
keeping. 

According to the desired consistence, the oil is boiled 
for a longer or shorter time, the ignition of the oil, 
which was formerly considered an absolute necessity for 
the preparation of a good product, being no long(ir prac- 
tised. 

The demand for cheap printing inks, especially for 
ncws})aper nse, has led to the entire or partial substitu- 
tion of cheaper substances, such as resin oils, resin, 
})arafhn oil, coal-tar oil, turpentine, soap, etc., for thick 
boiled linseed oil. The manufacture of ])rinting ink 
from such materials has been very much perfected, and 
such inks, which for convenience^ sake may b(^ called 
composition inks, are at present nnich used for printing 
newspapers. However, for ])rinting books, etc., inks 
prepared from pure linseed oil arc chiefly employed. 

Prudlng Ink from pure Unseed oil . — For boiling the 
linseed oil any suitable cop})er or iron vessel may l)e 
used. At present, boilers greater in diameter than in 
depth arc generally used. The size of the boiler is de- 
pendent on the quantity which is to be pre})arcd at one 
time, but it is advisable to have it just large enough to 
allow of it being conveniently handled ; hence, a capa- 
city of 220 lbs. should only in rare cases be exceeded, 
and boilers whicii have to be lifted without mechanical 
contrivances shcxild not have a gjfcater capacity than 60 
or 80 lbs. Enamelled iron is the most suitable material 
for the boiler ; copper should be rejected on account of 
oxidation and consequent green coloring of the oil. 

The plant shown in Fig. 35 is very convenient for 
boiling the oil. It consists of a brick hearth provided 
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with a fire-place, grate, ash-pit and flue. It is covered 
with a cast-iron plate provided in the centre with a 
circular hole for the reception of the boiler. The 
boiler is of cast-iron, enamelled inside. It has the 



same diameter on the top and the bottom, while it is 
narrower in the center. The bottom is not flat, but 
egg-shaped. The boiler is 25 J inches deep and 17 J 
10 
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indies in diameter, and when filled to the top has a 
eapa(‘it 3 ^ of 110 to 130 lbs. of oil. Two wronght-iron 
bars, each fJJ to 10 f('et long, are ]>ushed through the 
handles of the boiler and serve for lifting the latter on 
and off the hearth. These bars are neeessary, so that 
the persons carrying the boiler may be as great a distanee 
as possible from it, and carry it away in case the oil 
should ignite. J'\)r the reception of the boih'r, when 
not on the fire, a tripod serves, or a sjieeial iron stand 
])rovided with two, thret', or four rings into which the 
boiler accurately fits. As may be seen from the illustra- 
tion, the boiler is heated only from the bottom surface, 
which, however, suffices for attaining the rcijuired high 
temperature. As fuel, chracoal, coal, or coke may be used. 

An ingenious arrangement for boiling the oil is shown 
in Fig. 3(>. It consists of a sheet-ii’on cylinder, (\ The 
rim bent upwards like a shell, is placed about half- 
way up on the sides of the cylinder. The toj> of the 
cylinder is surrounded by a strong iron ring, on which 
are fastened the chains, K, of a tackle, which enables 
the attendants to lift the cylinder quickly from the fire. 
A sheet-iron head or (*over, 7>, completes the apparatus, 
which should be erected in a fire-proof room. A flue 
connected with a well-drawing chimney is placed in the 
roof of the building to (any off' the noxious va[M)rs 
arising from the linseed oil. The workman should be 
provided with a* stool high enouglf to enable him con- 
veniently to take samples out of the cylinder. The 
chains of the tackle are secured to a movable crane, so 
that, at the word of command, an assistant can lift the 
cylinder immediately from the fire and move it aside. 

Other sjiecial constructions are as follows : The boiler 
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is placed upon a waj^on running upon rails which extend 
into the actual fire-place. In case the oil rises too much, 


Fig. 



or there is danger of its ignition, the wagon with the 
boiler is pushed upon tlie rails from the work-room into 
the open air, where it is allowed to cool off. 

According to another arrangement, the boiler rests in a 
bricked hearth, while the fuel is in a small iron wagon, 
wlii(th can be readily withdrawn. 

The process of boiling the oil is as follows : The 
boiler is filled about two-thirds full with good pure old 
linseed oil and placed upon the heai’th, a moderate fire 
being kept up until froth commences to form upon the oil. 
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Tlie fire is then inereased until the oil, at between 446° 
and 482° F., almost instantaneously .changes its color and 
becomes pale greenish-yellow. It is ke])t at this tempera- 
ture for about half an hour, wlien the fire is again in- 
creased. The oil now begins to throw out heavy 
vapors; fumes of acrolein are formed, and in about IJ 
to 2 hours the oil again commences to foam. Great 
j)recaution is now required, the oil being near the tem- 
]>crature at which it readily ignites, and in case it foams 
strongly it is best to remove it from the fire. AYith 
the formation of froth, the thickening of the oil also 
commences, it becoming constantly thicker the longer it 
is kept at this high temperature. The esciiping vapors 
become more intense, the odor of acrolein stronger, and 
the danger of ‘spontaneous ignition greater. 

The best plan is to keep the oil at such a temperature 
that the develojxid va]x)rs ignite on coming in contact 
with a lighted candle, but will go out when tlie flame is 
removed, or can be at least easily extinguislied by plac- 
ing the cover upon the boiler. The firing is then regu- 
lated in such a manner that the vapors will be developed 
quietly and uniformly without a further rising of 
the oil. 

If spontaneous ignition, accompanied by a slight dull 
report, takes ])lacc, the flame may l>c readily extinguished 
by loosely throwing, a moist, but^not wet, cloth upon 
the oil, and covering the boiler with the lid. The lid 
and cloth must, however, be carefully removed and 
everything must be in readiness to smother the flame 
again; but in smothering the flame in this manner, 
the vapors which are constantly evolved cannot escape. 
This, however, can be readily overcome by the use of a 
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wire-netting. Snob a wire-netting, made in the shape of 
a lid and provided with a handle, immediately extin- 
guishes the flame and at the same ti/ne j)ermits the escape 
of the vapors. 

The progress in the thickening of the oil is tested as 
follows : Take a small quantity of the oil from the 
boiler with a wooden spatula. Cool this sample by 
swinging it to and fro, and then squeeze a drop of it 
between the fingers and draw it out. ]n doing this a 
vis(!id thread, 1| inches long before breaking, should be 
formed from one finger to the other. If the thread 
breaks before reaching that length, the boiling must be 
continued. If tlio sample is of the requisite quality, 
the boiler is at once lifted from the fire and the oil 
allow(‘d to cool ofl'. It was formerly the- general prac- 
tice to subject the oil, before cooling off, to what is tech- 
nically called burning,’^ This consists in igniting the 
vnijors, and allowing the oil to burn for about five 
minutes, when the fire is extinguished by placing the 
cover upon the boiler. However, as previously stated, 
this practice of burning has now been almost com- 
])letely abandoned, as it makes the oil very dark. This 
is, of (bourse, of no consequence when it is to be used 
for black printing ink ; but it cannot be employed for 
colored inks, especially not for delicate shades. 

By the process of boiling just noticed, the original 
character of the oil is totally altered. It is at first 
turbid, but clarifies when allowed to repose. It is now 
viscid and more or less adhesive; it penetrates paper 
with difficulty ; it dries much more rapidly, and has a 
pyrogenous and not unpleasant odor, which soon passes 
off from a thin layer exposed to the air. 

The consistence of the oil is dependent on the purpose 
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for which it is to be used ; the more elegant the printing 
is to be the more the oil must be boiled down, and the 
greater the ex})ense of producing the ink will be. For 
newspapers, and, generally speaking, for matter which 
must be printed quickly, a more fluid ink is used than 
for printing l)ooks. The thickest ink is employed for 
copper-plate and lithographic printing. 

On account of the quite dangerous, time-consuming, 
and expensive manipulation of boiling linseed oil, ])rint- 
ing ink is now also prepared from other materials. 
However, tlie use of sucli inks is limited to certain 
branches of the printing industry. The varnishes or 
compositions which form the basis of such inks may be 
(classified as follows: 1. Varnish(\s from boiled linseed 
oil and resin. 2. Varnishes from boiled linseed oil, 
resin, and resin oil. Jk Varnishes from crude linseed 
oil, resin, and resin oil. 4. Composition varnishes. 

Varnhh-b(mi< from lirmccd oil and rmn . — The basis of 
this varnish is the thick boiled linseed oil, tlie preparation 
of which has just been described. While the oil nc'ed not 
be boiled quite so long, it must be sufficiently boiled so 
that it does not leave a grease-stain upon paper. The 
resin is only used for thickening the oil, the object being 
the production of a material of the same consistence as 
that prepared by boiling linseed oil alone but consider- 
ably cheaper, since it is to be used for cheap printing 
ink. The linseed oil is first boiled and then allowed to 
clear for a short time. The resin, which should be as 
free from water as possible, is reduced to small pieces 
and melted in a pot over a moderate fire. When per- 
fectly fluid, resin soap cut up in small pieces is added, and, 
when this is dissolved, the boiled linseed oil also. The 
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whole 1ft then thoroughly stirred, allowed to stand upon 
the fii'p for half an hour until quite thinly-fluid, and 
then filtered through fine liueu to sejiaratc admixed 
impurities of the resin. The oil is then allowed to 
repose in as hot a state as possible, so that dust-like 
impuritie.s which would not settle from a thick mass 
may deposit on the bottom. Aftei- reiiosing for a few 
<lays the oil is decanted or drawn off. 

The proportions given below may be changed as re- 
•piired. A larger addition of boiled limseed oil always 
imjiroves the quality of the printing ink, it becoming 
theiebj' more pliant and viscid, and prints better. 
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Varimh-basis from remn oil . — The use of resin oil for 
the niannfaeturo of printing inks was ])roposcd as early 
as 1848 by Pratt, of New' York, his fonnnla being as 
fol low's : Pesin oil 10 parts by weight, resin 4, yellow 
soap 1. Solution to be effected with the assistance of 
lieat. If greater consistence w'as recjuired, the quantities 
of resin and soaj) w^ere to be incn'ased, and to be de- 
creased for a more thinly-finid ink. A later formnla 
w'as as follows: Resin oil 50 parts by weight, resin 89, 
white soap 9. The ingredients were to be heated, with 
constant stirring, until a homogeneous mixture had been 
effected. To giye the oil greater consistence, the quanti- 
ties of resin and soap wore to be increased, and to be 
decreased to render the oil more thinly-finid. 

Howx‘vei’, the extensive use of resin oil for the manu- 
facture of printing ink dates from 18G0, when, in con- 
sequence of the general progress in the resin industry, it 
became possible to produce an oil of a less penetrating 
odor than formerly. lYinting inks for new'spapers are 
at the present time almost exclusively pre})ai’ed w'ith 
resin oil, though the readers complain frecpiently enough 
about the bad smell. 

The resin and resin oil arc together heated in a boiler, 
the soap is then added, and finally the boiled linseed oil. 
The whole is then kept at a temperature of from 248° 
to 284° F. for a few hours, to evaporate, as much as pos- 
sible, the smell of the resin oil aitl to effect an intimate 
mixture of the ingredients. 

1. Weak Varnish-ham vnth Ihlkd Limceil Oil, 

a. Linseed oil very slightly boiled 7 parts by weight, 
resin soap 8, boiled linseed oil 50,^esin oil 50, resin 25. 
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h. Linseed oil very slightly boiled 9 parts by weight, 
resin soap 5, boiled linseed oil 50, resin oil 50, resin 50. 

V. Linseed oil very slightly boiled 12 parts by weight, 
resin soap 7, boiled linseed oil 50, resin 75, resin oil 50. 


2. 3Iedi{mi Stro^t(f VaiDkh-himsvUli Boiled IJ meed Oil. 

(i. Linseed oil very slightly boiled 4 parts by weight, 
resin soap 3, boiled lins(‘ed oil 50, resin oil 50, resin 25. 

h. Linseed oil very slightly boiled 6 parts by weight, 
resin soap 5, boiled linseed oil 50, resin oil 50, resin 50. 

e. Linseed oil very slightly boiled 9 parts by weight, 
resin soap 7, boiled linseed oil 50, n'sin oil 50, resin 50. 

3. Strong Varnhh-lxmis frith Boiled Limecd OH. 

a. Kesin soap 3 ])art by weight, boiled linseed oil 50, 
n ',in oil 50, resin 25. 

b. Resin soap 5 parts by weight, boiled linseed oil 50, 
I’csin oil 50, resin 50. 

e. Kesin soap 7 parts by weight, boiled linseed oil 50, 
resin oil 50, resin 75. 


4. Tlt’o/; Varniffh-baffis irifh Crude Linseed Oil. 

a. Thick tiir|fentine 0.5 j)art by weight, resin soap 
0.5, boiled linseed oil 13, resin oil 24, crude linseed oil 
21 . 

b. Resin soap 0.7 part by weight, linseed oil 3,5, 
resin oil 9,5, resin 10. 
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5. Medium Strong Vaminh-bfif^is with Crude Lhisecd Oil. 

a, Eesin soap 0.5 part by weiglit, tliick turpentine 
0.5, boiled linseed oil 105, resin oil 24, crude linseed 
oil 21. 

b. Jlcsiu soap 0.7 j)art by weight, linsec'd oil 350, 
resin oil 8, resin 10. 

6. Strong Varnish-bash^ with Crude IJnsced Oil. 

a. Ilesin soap 0.5 i)art by weight, thick turpentine 
0.5, boiled linseed oil 8.7, resin oil, crude linseed oil 21. 

b. Resin soap 0.7 part by weight, linseed oil 2.5, resin 
oil 8, resin 10. 


Composition T ^arn ish -basis. 

a. For editions de luxe. — I. Coj)aiba 70 parts by 
weight, ordinary linseed oil 50, colophony 110, amyg- 
daloid benzoin 3, tolu balsam 2, or 

II. Copaiba 85 parts by weight, ordinary linseed oil 
40, colophony 1 1 5, amygdaloid l^enzoin 3, tolu balsam 2. 

b. Aceemding to Goyncau. — I. Linseed oil 979 parts 
by weight, resin 735, treacle 245, litharge 125. 

II. Linseed oil 400 parts by weight, resin 980, treacle 
490, litharge 60. 

III. Linseed oil 980 parts by wtight, resin 958, treacle 
980, litharge 122. 

The oil is mixed with the litharge and heated over a 
moderate fire to ebullition and until the froth begins to 
subside, when the colophony previously melted with a 
snaall quantity of linseed oil is added. The whole is 
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then tlioroughly stirred and allowed to cool off soine- 
wliat, when the treacle is added. 

c. AeGording to l^imige, — Dissolve togc^ther copaiba 
JJ2 parts l)y weight and resin soap 12. 

d. According to Knccld . — Dissolve in a water- bath 
Venice turpentine 5 ])arts l)y weight, castor oil 15, and 
white wax 1, and mix thoroughly. 

e. According to Ro(\d . — Mix, with the assistance of 
heat, thick turpentine 9 ])arts by weight, soft soa]) 10, 
and oleic acid 4. 

/. IiCi<in f<o(fp varnish for prhdhg in gold . — This com- 
position consists of a solution of resin soap with an ad- 
dition of glue and glycerin. It is prepared as follows : 
Dissolve in 150 parts by weight of water in a c(>pper ket- 
tle 50 j)arts of soda and gradually introduce, with con- 
stant stirring, 100 parts of colophony and l)oil for 2 or 3 
hours, until the fluid is no longer turbid but perfectly 
transj)arent ; th(‘n, after cooling, j)our oil' the fluid from 
the viscid, brown-colored resin soap on the bottom of 
the boiler, add to the latter 100 ])arts of water and 15 
parts of glue previously swelled, and heat until all is 
dissolved. The varnish thus obtained dries very rapidly ; 
if it is to dry more slowly, add from 10 to 20 parts of 
glycerin of 28*^ B. 

g. According to Thenins . — Boil 25 parts by MTight 
of linseed oil and 3 parts of fine litharge until a samj)le 
of the oil becomes thick on cooling ; then remove the 
boiler from the fire and let it stand quietly. In another 
pot melt 10 parts by weight of pale American colophony, 
add the melted mass to the thick boiled linseed oil, heat 
for some time, and then stir until cold. The mixture 
should be thickly-fluid and of the consistence of honey. 
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Having described the various varnishes or composi- 
tions whioli form tlie basis of printing inks, it only re- 
mains to give an aeeonnt of the 

Manufacture of printing mh ‘. — Ordinary black pi'int- 
ing ink consists of one of the varnishes or compositions 
previously described and lampblack. The materials 
used in the manufacture of lamj)black are very varied 
and com])rise all kinds of oils, fats, coal-tar oil, and 
greases; in fact, anytliing that will yield a great deal 
of black smoke while burning, preference being given 
to those which are cheapest- and least available for any 
other ])urpose. There arc some differences in the quality 
of the blacks yielded by the different kinds of material 
used ; the fat oils and greases yield the best blacks, the 
hue being better and the black finer and less greasy than 
from any other kind of grease. Tiie greases from coal- 
tar give fair blacks; they are rather browner in hue 
than the bla(?ks from the fat oils and more inclined to 
be oily from some of the material volatilizing at the 
high temperature at which it is burnt. The residues 
from the distillation of shales give fair blacks, but are 
liable to contain traces of volatile, unburnt matter. 

The process of manufacture of lampblacks consists 
essentially in burning the material and collecting the 
soot. The plant used for the purpose varies according 
to the material to be burnt, but consists essentially of 
two parts, a lamp or furnace in Vhich' the material is 
burnt and chambers in which the black collects. 

Lampblack forms a black flocculent powder with a 
fine texture. In color it is usually what is termed a 
jet-black, although some samples have a faint brownish 
tinge. It has great coloring and covering powers. It 
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is rather difficult to mix with various articles, especially 
with water. It consists almost entirely of* carbon, but 
there is a small quantity of* moisture and mineral matter 
present in all varieties. Good lampblack should produce 
a fine mass which can be readily rubbed together with 
fat oil, and should be of a pure black color. Lamp- 
black prepared at too low a temjwrature has mostly a 
brownish shade of color, while that which has been 
heated too much has a dull black color and is gianular, 
whicli renders it more difficult to mix with the varnish. 

The mixing of the varnish with the lampblack is 
best eflected in a mixing mill. Fig. 37 shows a mixing 


Fig. 


:) 7 . 



mill for printing inks, manufactured by J. M. Lehmann, 
of Dresden, Saxony. The mill consists of a strong iron 
frame in which rests a cylindrical trough which can be 
revolved around its axis. In the trough itself is the 
actual mixing contrivance in the form of segmental 
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paddles, wliicli, in conncetion with the revolving motion 
of the trough, ofie(!t a tliorongh n'ixing of the varnish 
and the lainpblaek. The Jis the product coming 
from the mixing mill is called, is next very carefully 
ground by being passed between hard stones of a very 
fine texture driven by heav^' machinery, the motive 
p(>vv6r being steam. 

Fig. 2)8 shows a mill for grinding the ])ulp, which is 
also maniifactur(*d by J. M. Lehmann, of Dresden. It 


Fjg. 38. 



is furnished with three very finely j)oli8hed porphyiy 
rolls, which are harder than steel. The pulp adheres 
well to the rolls, in consequence of which it is ground as 
finely as jK)Ssible. With proper treatment of the mill, 
the pulp cannot protrude over the edges of the rolls. 
The rolls run at an unequal speed, the front one having 
besides a lateral motion. Another advantage of the 
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mill is that the rolls, in conseqnenee of their peculiar 
construction and the properties of the ])orj)hyry, run otf 
entirely c](‘an when the work is finished, so that the mill 
is also available for small cpiantities. The material to 
be ground is brought between the first and second rolls, 
by which it is transferred to the third, from whicJi it is 
scraped off and falls into vessels placed under the mill. 

The projK)rtion between lampblack and varnish varies, 
blit depends chiefly on the quality and on^in of the 
former, though, generally speaking, for 100 parts of 
varnish from 20 to 40 parts of lampblack will be 
required. 

Fine printing inks, especially those used for illustra- 
tions and rdifiotiH de hi.ir, should show a cei'iain blue- 
black color and lustri*, which cannot b(‘ produced with 
lampblack alone. For this purpose Paris blue or indigo 
is added, though aniline colors have also been suc(‘ess- 
frlly used. Paris blue and indigo being hard to grind, 
it is best to subjei’t them to a preparatory jirocess, which 
consists in soaking them in 96 per cent, alcohol for one 
or two days, then pulverizing them and finally evaporat- 
ing the alcohol by exposing the powder to the air. The 
aniline colors to be used, especially blue and violet, 
must be soluble in fat, and dissolved in the varnish, so 
that not even a minute lump remains iindissolved. 

The quantity of lampblack, as previously stated, 
being chiefly dependent on its quality, the directions 
given below for the composition of printing inks are not 
to be taken as absolutely correct under all circumstances, 
they being subject, under certain conditions, to many 
modifications. 



2o6 VARNISHES, LACQUERS, AND PRINTING INKS. 


Prinfing Inh for Revolving Presses. 



Parts by weight 


Weiik, 

Medium. 

Strong. 

1. Varnish 

. 7(» 

72 

72 

Lampblack 

. 30 

28 

28 

2. VarnKsh 

. 72 

74 

74 

Lampblack 

. 28 

26 

26 


l^rinthig Inks for Sfeorn Presses. 


a. Printing ink for nempapers. — Varnish 78 ])arts 
by weight, lampblack 22; or, 

Varnish 76 parts by weight, lampblack 24. 

b. Ib'inting ink for book-work. — Varnish 77 [)arts by 
weight, lampblack 23; or, 

Varnish 79 parts by weight, lampblack 21 ; or, 

Varnish 80 })arts by wciight, lampblack 20. 

c. Printing ink for i/btsf rations. — Varnish 78 parts by 
weight, lampblack 20, Paris bine 2 ; or,. 

Varnish 78 parts by weight, Paris bine 2, indigo 1, 
lampblack 19 ; or, 

Varnish 78 parts by weight, Paris bine 1, bleu (racier 
2, lampblack 19. 

Since the same varnish forms the basis of all the 
printing inks given above, it will be readily understood 
that their beauty and selling value depend almost 
entirely on the quality of the lampblack. It is im- 
possible to incorporate in a printing ink anything better 
than a good quality of oil varnish, and hence all print- 
ing inks would be of the same quality if there' were not 
a difference in the fineness of the lampblacks. For 
medium-priced newspaper printing inks, ordinary lamp- 



MANUFACTURE OF PRINTING IJ^K. 


257 


black from tar and paraffin oils or resin may, therefore, 
be used; while for printing inks for book-work and 
illustrations the better qualities have to be employed. 
For this reason it is (ifficiilt to give definite formuhe 
for separate printing inks, and the receij)ts given are 
simply intended as a sketeli of the proportions ordinarily 
used. 

Colored printing inh. — For the pr(‘paration of colored 
printing inks the eoloring-rnatter is mixed and ground 
with the varnish in the same manner as described for 
black printing ink. The varnish use<l for the pur})ose 
should be of as light a color as possible, especially for 
delicate shades. 

Indigo gives a deep but dull blue ; it is cold but per- 
manent. bhe needs much grinding; it affords a 

deep, bright color, and is useful for making greens. 
Antwerj) blue easily ground to the proper degree of 
fineness, makes a good ink, and works clean and well; 
its tint is bright and light, with a sliglit green tendency. 

Various shades of green may be j)roduced by suitable 
admixture of blues and yellows, l^riissian blue and 
chromate of lead make a good, ri(!h green ; indigo and 
the same yellow, a deeper, duller color ; Antwerp blue 
and the same yellow, a brilliant, rich green. The chro- 
mate must be quite pure to insure gocxl colors. 

For red^ carmine may be readily ground into a tine 
ink of brilliant color by admixture with black ink var- 
nish made with balsam of copaiba. It is rather expen- 
sive but valuable for s{)ecial purposes. Crimson lake is 
readily reduced by the muller. It works clean, but does 
not possess much depth. A deeper tone than that 
obtained from commercial lake may be produced as foF 
17 
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lows: Boil 1 oz. of the best powdered cochineal in 1 
quart of water till the coloring-matter is extracted. 
Let the cochineal subside and pour the liquid into 
another vessel. When cold, gradually add some chloride 
of tin, with constant stirring, till the supernatant fluid 
on standing becomes nearly (*olorless; tlum add a little 
powdered alum. Assist solution by stirring, and 
allow to subside. Pour off the excess of liquid, wash 
the colored residue with three or four waters to remove 
the acid, and dry carefully and slowly. The addition of 
cream of tartar during the pro(*ess will give a purple 
tint. 

YermUlon may be used for R‘d ink where neatness is 
required, as for the title-lines of books. The quantity 
of it employ(?d varies very much and necessitates care in 
its proportions. For cheap work, such as posting-bills, 
red lead may be used. It requires additional soap to 
make it work clean, and its color soon changes to black. 

An excellent permanent red of ridi tone may be pro- 
duced from Indian red. Veiietdm, red is easily ground 
into a smooth ink ; it is, however, not very intense. 

The highc'st yellovj is obtained from chromate of lead ; 
it is readily ground into a fine ink and works freely and 
well. Yellow ochre is easily ground into a fine ink. It 
gives a useful color, dull, but permanent. 

Pale and not accurately definable colors are mixed 
with white lead and various yelM>w, green, blue, and red 
pigments. 

The following are a few receipts for colored printing 
inks : — 

lied printing ink. — 1. Pure oil varnish 10 parts, 
carmine 6. 
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IT. Pure oil varnish 10 parts, earmine 4, red lead 2. 

III. Pure oil varnish 10, earmine 2, red lead 4. 

Bhe priniing ink. — I. I^ure oil varnish 10 parts, bleu 
(Vacier 

TI. Pure oil varnish 10, best ultramarine 2, white 
lead 2. 

III. Pure oil varnish 10 parts, Paris blue Jl. 

Green printing ink. — Pure oil varnish 10 parts, best 
chrome green 5. 

Vellotv printing ink. — Pure oil varnish 10 parts, best 
chrome yellow 4. 

White printing ink. — Pure oil varnish 10 parts, white 
l(‘ad 5. 

Coppcr-ph(te printing inks. — These inks arc also pro- 
])are(l from a varnish and coloilug-matter. However, 
for black, the ordinary lam|)black cannot be used, thq 
heavier vegetable black being substituted for it. Frnnk- 
fnrf b/nck or drop black is especially suitable for the pur- 
j)ose. This black is made from a great variety of mate- 
rials of an organic character, such as vine twigs, refuse 
of wine-making, peach-stones, hop-bine, bone shavings, 
ivory cuttings, etc. These materials are calcined in a 
closed vessel until they arc thoroughly charred. The 
black thus obtained is ground up as tine as jwssible 
with a little water. The mass is then lixiviated to free 
it from soluble matters and dried. It is next mixed 
with a little glue-water and made into pear-shaped drops 
for sale, for wliich purpose they are ready when dry. 

Frankfort black is of fine texture, and varies in hue 
from a bluish-black to a somewhat reddish-black, which 
is due to the different materials of which it is made, 
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vegetable matters yielding a black of a bluish hue, while 
animal matters give a black of a grayish hue. 

Copper printing ink may be prepared as follows : 
Boil 1 gallon of linseed oil in a dry boiler until it will 
readily ignite by applying lighted ])aper. Let it burn 10 
minutes, and then extinguish the flame by putting the 
lid on the boiler. Now add about 4 ozs. of litharge and 
stir well. When cool, ready for use, mix a little of this 
oil with lampblack, forming a thick paste, and grind it 
very fine with a muller. The grinding is most im- 
}X)rtan^. 

Black . — Frankfort black, finely ground with linseed 
oil. 

Red . — Mineral orange-red 5 parts by weight, Chinese 
red 2, 

Blue . — Celestial blue 2 parts by weight, marine blue 

Green . — Mineral green 2 parts by weight, chrome 
green 3. 

Brown . — Burnt umber 2 parts by weight, rose-pink 1. 

IJlac . — Prussian blue 1 part by weight, Chinese red 2. 

Pink . — Mineral pink 2 parts by weight, satin-white 
1 oz. 

Orange. — Orange-red 2 parts by weight, flake-white 1. 

The above to be mixed and ground with Canada 
balsam. Oi' 

Redj vermilion; gellow^ King’s yellow; blue, smalt; 
green, King’s yellow green; brotrn, burnt umljer; dark 
brown, burnt umber and Frankfort black; puce, Frank- 
fort black and vermilion ; brovm, Frankfort black and 
drop lake. 

These to be ground and mixed with nut or linseed oil. 
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Gold . — Gold bronze mixed with dark oak and 
mahogany varnish. 

Silver^ copper ^ ruby . — The same as gold, merely sub- 
stituting the different bronzes. Cards printed in gold, 
silver, or colors should, when dry, be placed on a very 
smooth copper- or steel-plate, not engraved, and passed 
through a cop})er-plate press with rather a tight pressure. 
This would also improve the appearance of cards printed 
in like manner with letter-press. 
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X. 

FABRICATION OF SEALING-WAX. 

Seaijng-wax ih said to he ao East Indian inv'ention 
which first became known in Europe in the middle ages. 
It seems that its use was first introduced in Spain, and 
from there spread over the rest of Fjirope, at least tlie 
respective names given to it would iudi<*ate this. The 
French word for it is “circe d’Espagne,^’ and the Italian 
^‘cera di Spagna” (Spanish wax). The English word 
sealing-wax^^ is synonyrmms with the German word 
Siegel waehs,^’ and it originated very likely from the 
fact that, before the present composition of sealing-wax 
was known, colored wax was generally used for scaling 
letters, as is yet done at the present day for stamping 
seals upon deeds and public documents. 

Sealing-wax, in general, consists of a mixture of resins 
to which turpentine, essential oil, and fragrant balsams 
are added, partly for the purpose of diminishing the 
natural brittleness of the resins as well as to facilitate 
their melting by heat, and partly to impart to them a 
sweet odor; besides various cdloring substances are 
mixed with them. 

Go(xl sealing-wax should be smooth, glossy, and not 
brittle; it must bear the highest summer temperature 
without becoming soft, and when burnt must melt 
readily without evolving smoke or a disagreeable odor, 
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but at tlie same time must not become so thinly-fluid as 
to drop. The seal made with the wax should have the 
same appearance as tlie nnmelted sealing-wax, i, e., it 
must neither change its color nor lose its lustre. The 
fracture of good sealing-wax should be smooth, not too 
lustreless, and especially must not ha\'e an earthy a})- 
pearance. 

The fabrication of sealing-wax can be very conveni- 
ently combined with the manufacture of varnish, as the 
resins also play an important role in this branch of the 
industry; indeed, they are here even of greater impor- 
tance, they constituting the princij)al materials used. 


Materials used in the Fabrkatlon of t<caUng-Wax. 

A large part of the materials used for sealing-wax 
have already been mentioned in treating of the sub- 
stances used for the fabrication of varnishes, and, as far 
as these are concerned, we would refer the reader to the 
chapter on Raw Materials.^’ 

The princi])al materials used for sealing-wax are shel- 
lac and turpentine. Rut, besides these, several other 
kinds of resins are used, such as mastic, sandarac, and 
benzoin for the finer qualities; colophony and pitch. 
Fragrant balsams, balsam of tolu, balsam of Peru, as 
well as sweet-scented oils, such as oil of lavender, oil of 
mace, oil of cloves, etc., are added to hide the disagree- 
able odor of the burning resin. 

But the coloring substances are of great importance 
as well as those which maybe called indifferent sub- 
stances, which only serve the purpose of augmenting 
the entire mass without exerting any influence upon the 



2G4 VAKNiaEJS, LACQUERS, AND PRINTING INKS, 

composition. Such substance's, which must generally be 
of a white color, are, for instance, chalk, gypsum, zinc- 
white, and carbonate of magnesia. Sometimes brick- 
dust is used as an indifferent substance for common 
qualities of sealing-wax. 

Prinnpal Mateviah . — It is absolutely necessary that 
the shellac to be used for the finer qualities of sealing- 
wax should be bleached, as tlic reddish-brown coloring- 
matter adhering to the natuml shellac would exert a 
disturbing intluence, especially upon light and delicate' 
colors which are most popular in the more expejisive 
varieties of sealing-wax. Unbleached shellac can only 
be used for dark-colored sealing-wax, brown to black, 
as the color of the shellac will be covered by the dark 
coloring substances which will have to be added. It is 
always advisable for the maniifac^turer of sealing-wax 
who buys large quantities of shellac, to bleach it himself. 
If it is desirable to exercise particular economy, a light- 
colored variety of shellac may be used instead of bleached 
shellac for light-colored, but not very fine qualities of 
sealing-wax, though the colors will be less beautiful. 

Tuq^entine is the next principal material which is 
used, and Venetian tur[)entine is to be preferred to any 
other kind. But colophony and oil of turpentine may 
be used as very suitable substitutes for turpentine, and 
this besides offers the great advantage that it is always 
in one’s power to regulate at '^'iW the fluidity of the 
mass by adding a larger or smaller quantity of oil of 
turpentine. 

As most commercial turpentine is contaminated by 
splinters of wood, leaves, etc., it cannot be used imme- 
diately, but has to be filtered to free it from these ad- 
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mixtures. This is a tedious labor on account of tlie 
viscid condition of the turpentine, but it can be accom- 
plished in the quickest way by heating the turpentine 
in a vessel filled with water heated to a temperature of 
212^ F., and filtering it through a linen cloth. 

Kesins, such as mastic and elemi, are onky added in 
small quantities and, for the finer qualities of sealing- 
wax, to the actual base of the sealing-wax, whi(;h is 
composed of shellac and turpentine, or of shellac, colo- 
])hony, and oil of turpentine. Benzoin, balsam of Peru, 
and tfie other essential oils are only used for the per- 
fumed varieties. In respect to the last-named sub- 
stances, we would recommend that they be procured 
from a I’cliable firm, and that rather a higher })rice 
should be paid .for them than might be asked for them 
in another store, as such articles as balsam of Peru 
and essential oils are found, only too frequently, badly 
adulterated and sometimes contain but a small per- 
centage of the substances whose names they bear. 

Pigments which are used in the fahneation of sealing- 
wax . — A large number of coloring substances are used, 
as there is at present a demand for sealing-wax of all 
c(jlors, and it is brought into the market in all possible 
shades. The best plan for the manufacturer is not to 
prepare the pigments himself, but to buy them. It 
may be recommended to prepare only some few colors 
for which an extraordinarily high price is asked in the 
stores. 

Red pigments . — Of all colors employed, red is the one 
of which the largest quantities are used. We know a 
considerable number of red coloring substances which 
may be used for coloring sealing-wax. For the sake of 
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economy, it is, of course, necessary to use cheap color- 
ing 8ubstanc(‘8 for ordinary kinds of sealing-wax, but 
they never give such a beautiful appearance to the 
article as the finer ones. For instance, the beautiful 
scarlet color of fine red sealing-wax can only be pro- 
duced with the aid of vermilion or cinnabar; but not 
with minium (red lead), colcothar, etc. 

VeniiUiofi or cinnahar is generally pre])arod artifi- 
cially, namely, by heating uicrcury with sulphur. The 
chemical name of vermilion is mercuric sulphide, and 
it has the formula HgS. This expensive coloring- 
matter is but seldom a<lulterated, as a very slight ad- 
dition of other red coloring substances injures the fiery 
appearance on which depends its commensal value. 
The purity of vermilion can be readily ascertaiiKMl by 
heating a small quantity of it red-hot. If the article is 
pure, it will volatilize without leaving a residue. 

In consequence of its great weight, vermilion would 
make the sealing-wax too heavy, and it is, therefore, 
necessary to add a certain quantity of an indifferent 
substance to be colored witli it, which will make it less 
dense. 

Redkad or mhiium . — Commercial minium has several 
shades of color, ac(H>rdiug to the degree of heat at 
which it has been prepared. The color varies from a 
shade inclined towards orange to a beautiful scarlet. 
The tint of some kinds of minium can l)e considerably 
improved by careful heating upon bright sheet-iron, but 
the temperature must not be allowed to rise too high, as 
this would cause discoloration. 

Bed oxidcy Indian red^ iron reds. — Ferric oxide, the 
red oxide of iron, is the basis of a large number of red 
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pigments whieli are sold under the names of rouge, 
light red, Indian red, red oxide, Venetian red, purple 
oxide, scarlet red, etc., which are all red pigments of 
varying shades of color. The most beautiful kind of 
this coloring-matter is obtained as follows: (:}reen 
vitriol is dissolved in rain-water, the solution filtered, 
and to this a filtei*(*d solution of binoxalate of j)Otassium 
in rain-w ater is added as long as a precipitate is formed. 
After a few hours, the fluid standing overtlie precipitate 
is poured off, the latter is stirred up wdth some rain-water, 
and is again allowed to settle. This is several times re- 
j>cated, the precipitate is then collected upon a cloth, and 
dried in a place w here it is ])roteeted from dust. The 
yellowish-green mass which has been collected upon the 
cloth is rubbed very fine and Jieated in a porcelain dish 
iinder constant stirring. When a certain degree of heat 
has been reached, it catches fire and gradually subsides 
into a very fine povvder of a fiery, but ]>leasant reddish- 
brown color, A good (piality of the pigment thus pro- 
duced gives sealing-wax of a very fine color. This 
coloring-matter is also knowni as colcothar and mjmt 
mortuum. 

Bole is a clay colored red by being mixed with more 
or less sescpiioxide of iron ; a darker coloring may be 
imparted to it by mixing it wn’th red chalk ; but this, as 
well as the commercial red oxide, can only be used for 
common kinds of sealing-w^ax. 

Carmine is such an expensive pigment that it is 
scarcely possible to use it even for the finest qualities of 
sealing-wax, though directions are given in many books 
how to prepare sealing-w^ax of a bright red color with 
the assistance of it. 
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Vkmia lake and madder-lake are combinations of dif- 
ferent red colorinj]^ substances with alumina, protoxide of 
lead, and oxide of zinc. At the present time these 
lakes are prepared of an excellent qualit}^, and in all 
shades of color. The nianufaeturer of sealing-wax 
should always choose the most fiery article, and that 
most thoroughly saturated with color he ciin find. 

Yellow pigments. — Yellow sealing-wax is frequently 
demanded as an article of luxury, and yellow pigments 
are also frequently used for various mixed colors, or for 
preparing sealing-wax which shall show different grada- 
tions of color. 

Chrome-yellow. — This is without doubt the most 
l)eautiful of all yellow pign)(‘nts, and can be readily 
made by dissolving sug^r of lead in rain-water and 
adding to this a solution of bichromate of potassium as 
long as a precipitate is formed. This precipitate is 
washed, dried, and then forms a bright yellow powder 
c*onsisting of chromate of lead, and in commerce is called 
chrome-yellow. On account of its sombre color and 
great weight, chrome-yellow is generally not used in a 
pure state, but is mixt^d with chalk, magnesia, or some 
other white substance. 

Mineral yellow or Cassel yellow is a beautiful yellow 
color produced by carefully fusing litharge, and by 
grinding and washing the powdered mass. It is also 
remarkable on account of its grJat weight. 

Oehre is a yellow or yellowish-brown earth, and can 
only be used for ordinary kinds of sealing-wax, as it 
does not possess a warm tint of color, and besides has the 
disagreeable projierty of giving an earthy smell to the 
sealing-wax, even if it is added in very small quantities. 
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Green pigments . — For coloring sealing-wax green, it 
is always best to use a mixture of a yellow and a bine 
pigment, or the green ultramarine. To be sure, there 
are very beautiful green pigments, such as the genuine 
green cinnabar and chrome-green, but they are entirely 
too expensive for use in the fabrication of sealing-wax, 
and besides their use is not to be recommended, as the 
same shades of color possessed by these expensive pig- 
ments can be produced by a suitable mixture of yellow 
and blue. 

Blue pignumts . — Ultramarine and mountain blue are 
used for the lighter tones, and Berlin blue for the darker 
shades. As ultramarine is inexpensive, it may used 
even for very cheap kinds of sealing-wax. 

Brovm pigments . — Several earthy substances known 
as umber, sienna, burnt sienna, Oassel brown, etc., are 
used for producing beautiful brown colors. Burnt 
slfuna especially possesses a very beautiful warm tone 
of color, and for this reason is to be prefern^d to other 
biwn pigments, and also on account of its being a very 
productive and very cheap pigment. 

Rkwk pigments . — Finely divided carbon, which, accord- 
ing to its origin, is called lampblack, ivory-black, Frank- 
fort black, etc., is alone used for giving a black color to 
sealing-wax. Frequently, these different kinds of black 
pigment can only be bought at very high prices ; but it 
is not at all necessary to use them for the fabrication of 
sealing-wax, as common lampblack, if well prepared, 
answers all purposes. 

Commercial lampblack has frequently a brownish 
shade of color due to adhering products of tar, and a 
disagreeable smell which is especially observable in 
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burning sealing-wax prepared with it. Lampblack 
may be prepared in a simple manner by carefully cal- 
cining it. This will remove the disagreeable smell, and 
at the same time a pure black color will be obtained. 

(jcnerally, a stove-pipe about 20 inches long, and 
closed on both ends by well-fitting covers, is used for 
this purpose. The pi])e is filled with the lampblack to 
be ciilcined, in such a manner that when gently pressed 
into the pipe it comes up to about to ] | inches 
l>elow the upper rim. The upper lid, through which 
a hole of about the thickness of a stmw has been made, 
is then placal tightly upon the ijiiiy*, and all the joints 
are smeared over with clay. It is also advisable to 
cover the entire pij)e with clay to prevent it from being 
burnt through, 

Tiie pipes filled with lampblack are then placed in an 
air furnace in such a manner that the perforat(‘d cover 
is uppermost, and l)rought to a red heat. When the 
attendant is convinced that the entire mags is thoroughly 
calcined, the fire is extinguished, and after twenty-four 
hours the pipes are opened — or, at least, not before the 
entire contents have become cold. The bad-smelling 
tar products, which gave a brownish color to the lamp- 
black, have been destroyed, and the latter is now entirely 
odorless and of a velvety-bla(jk color. 

Frankfort black or drop black is a beautiful black 
j)igment which can l)e preparei at a nominal cost in 
wine-growing countries. The same kind of sheet-iron 
pipes mentioned above are usc'd for preparing it. The 
pipes are filled with pieces of vine-shoots and heated 
as long as gases escape from the hole in the upper lid, 
but the hole should he made somewhat larger than for 
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ordinary lampblack. The carbonized residue remaining 
in the pipes is put into a vessel filled with water, which 
has to be changed several times for the purpose of dis- 
solving tlic alkalies. To the last water but one, a 
(piantity of hydrochloric acid e(|ual to one-fourth of the 
volume of water is added to dissolve the last traces ot 
alkaline substances. The residue, when rubbed fine and 
washed, is the finest black. It is mixed with a little 
glue-water and made up into pear-shaped dro])S, which 
are dried (see p. 259). 

Whiie 2 )i(/inenfs. — White substances are added to 
sealing-wax for three reasons, namely, first, to decrease 
the weight of the wax which has been colored with 
very heavy j)igments, such as cinnabar and chrome- 
yellow, and at the same time to increase the bulk of 
the sealing-wax ; vSecondly, to obtain lighter-colored 
masses of sealing-wax ; and thirdly, to impart an 
actually white (!olor to it. 

In the first two (;ascs mentioned it docs not matter 
much what the nature of the substance is which is 
added to the mass of the sealing-wax, ])rovided it is of 
a pure white color and of but little weight. But in the 
lust case, where the white substance is also to serve as 
the actual coloring-matter, its nature must be taken into 
special consideration, and only such substances should 
be chosen as will give to the sealing-wax a beautiful 
white appearance resembling enamel. A special effort 
should be made to obtain this appearance in all other 
varieties also, with the exception of transparent sealing- 
wax, as seals made with such a product are the most 
beautiful. 
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Chalk,-^C\m\k oocnrs as a mineral in many places in 
such masses as to form regular mountain chains. The 
coast of a great part of England, the island of Riigen, 
etc., consist of chalk-cliffs. (^Iialk consists essentially 
of the same substances as white; marble, that is, of car- 
bonate of lime. It presents very peculiar forms under 
a strong magnifying glass, and wc know now that all 
chalk has been formed from the remains of minute ani- 
mals or plants in whose shells the mineral substan(;e 
was present. 

Chalk, as found in nature, contains many in closures, 
such as flints, sand, petri flea t ions, etc., and, therefore, 
must be especially prepan^d before it can be used for the 
various purposes for which it is employed (for writ- 
ing, paints, etc.). This is effected by grinding and wash- 
ing it, and by forming the powder into a dough with 
water, to which has been added a very small quantity of 
some kind of paste. This is then dried and cut into 
pieces, and furnishes the chalk for wrking. For our 
purposes it is sufficient to wash the chalk and to dry 
the powder. The principal property of chalk, fit to l)e 
used for the fabrication of sealing-wax, consists in its 
pure white color. 

Gypsum is also a frequently occurring mineral. In 
the preparation of sealing-wax only the product known 
as plaster of Paris is usc*d. It is obtained by calcining 
and then grinding ordinary g/psum. The variety of 
gypsum occurring in colorless crystals, and known by the 
name of specular gypsum or selenite, is used for the 
transparent variety of sealing-wax. Before using the 
selenite, it must be |)owdered and washed. 
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Carbonate of magnesia is found in comnier«e as a daz- 
zling white, very fine poM’der, whieli is uncommonly 
light. Magnesia being dense and at the same time of a 
yellowish color — caused by a small quantity of sesqui- 
oxide of iron contained in it — is of less value. Car- 
bonate of magnesia is especially valuable to the manu- 
facturer of sealing-wax on account of its light weight, 
and is ])articularly used as an addition to such sealing- 
wax as is compounded with heavy jugments, 

Zinc-irhifc is found in commerce as a milk-white, fine 
powder, and can be used without further preparation. 

Barytes (sniphate of barium ). — This white pigment, 
distinguished by its great weiglit and unchangcableness, 
can be procured in commerce, and is especially adapted 
to preparing white, enamel-like varieties of sealing- 
wax. 

Sulphate of barium is prepared by dissolving chloride 
of barium in rain-water, and by adding sulphuric acid 
to the solution as long as a precipitate is formcHl. On 
account of its great weight, the precipitate of sulphate 
of barium (permanent white) settles quickly to the bot- 
tom and forms a very delicate powder of a dazzling 
white color. The water is poured otf from the precipi- 
tate and clean water poured over it, the process being 
repeated several times. When the precipitate has been 
sufficiently washed, it is dried. 

Nitrate of bismuth ^ or flake-white^ produces the most 
beautiful white color, but commands a high price. For 
this reason it is advisable for the manufacturer to pre- 
pare this pigment himself, especially as it can be done 
with very little trouble. Nitrate of bismuth, or flake- 
white, is obtained as follows : Bismuth is placed in a 
18 
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glass vess(>l and fuming red nitric acid poured over it. 
The acid has a strong effect upon the metal, siiffocating 
reddish-brown vapors arc formed, and the bismuth is 
gradually dissolved. 

When solution is complete, the contents of the glass 
are poured into a vessel containing about one hundred 
times the quantity of rain-wattT, and stirred. The 
entire fluid assumes at once a milky appc'arance, and in 
a few hours the nitrate of bismuth will have settled to 
the bottom in the form of a white powder. This is 
then washed and dried. The fluid standing over the 
precipitate still contains some bismuth in solution, and 
is evaporated until crystals are formed ; these are again 
dissolved in nitric acid and the operation repeated. 
The nitrate of bismuth or flake-white obtained in this 
manner furnishes the most beautiful, enamel-like, white 
sealing-wax. 

Broil ze-jmwderi^ in all possible shades arc also used as 
an addition to various kinds of sealing-wax. Finely 
powdered mica is used for the cheaper, so-called aven- 
turin sealing-wax, which shows yellow or white spangles 
of a metallic lustre in a transparent basis-mass. Mica 
is a frequently occurring mineral, and, as is well known, 
is also used as a sand for drying ink. 

All the materials used in the fabrication of sealing- 
wax, whether they are resins or pigments, must be 
thoroughly dried before use. ?o save the expense of 
a special apparatus for drying them, it is advisable to 
utilize for this purpose the heat develo{)ed by the stove 
upon which the mass for the sealing-wax is melted. 
For this purpose a shelf is placed all around the walls, 
about 20 inches below the ceiling of the room in whicli 
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the stove stands, and tlie materials, resins, chalk, mag- 
nesia, pigments, etc., are put up in paper bags and placed 
upon this shelf. As the warm air from the stove 
always rises to the ceiling of the room, the materials 
will be sufficiently dried when they remain for a few 
days in this warm air. 

The mass foi* sealing-wax is prepared as follows: The 
Jictual raw materials, namely, the resins and tnrj)entine, 
arc first melted in suitable vessels, then the indifferent 
substances, such as chalk, magnesia, etc., are stirred into 
the fluid mass, and finally the pigments are added. If 
the mass is to be perfumed with balsam of Peru or 
essential oils, they are added to it just before forming it 
into sticks, as they are very volatile. 

If only one pigment alone, for instance vermilion, 
chrome-yellow, or Berlin blue is to be used, nothing 
remains to be done but to add the pigment, previously 
somewhat warmed, to the mass, and to incorporate it 
with it thoroughly by continual stirring. But where 
certain shades of color, such as rose-color, violet-blue, 
or mixed colors, such as orange, green, or violet, arc to 
be produced, a somewhat different method lias to be 
used. 

No white sulistances are then added to the resins, they 
being kept back and mixed with the coloring substances 
in a porcelain dish large enough to hold the entire 
quantity of white substance and coloring substance to 
be used. The dish is placed upon a stove so that the 
materials may become warm, as thus they can be more 
readily incorporated with the melted mass of resin. For 
lighter shades, for instance, rose-color, a dark red pig- 
ment, such as madder-lake, is mixed with a sufficient 
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quantity of the white substance to give to the mixture a 
far darker color than required for the sealing-wax, as 
the shade of color desired for the finished product can 
he easily produced by gradually adding white substance 
witli frequent testing. 

Any of the })reviously mentioned white substances 
can be used for producing a lighter shade of color, and 
by increasing the quantity of them all possible grada- 
tions of color may be obtained. In a similar manner 
all shades of orange can be obtained by a suitable mix- 
ing of yellow with red ; of giwn, by mixing yellow with 
blue; of violet, by mixing red with blue. For gray, a 
small quantity of black is added, etc., etc. It must be 
left to the experience of the workman to hit the right 
shade of color by a suitable mixing. 

Melthig the Sealhg-tvax 

This is the most j)articular work in the manufacture 
of sealing-wax. It must be accepted as a principle in 
regard to this work, that the mass should be melted at 
as low a tem{)erature as possible, and the heat should 
never be greater than is required to keep the mass in a 
fluid state. This object can be attained only by work- 
ing a not too large quantity of sealing-wax at one time 
in tlie melting vessel. It is be^ to use a vessel in which 
c^n be prepared about 22 lbs. of finished sealing-wax, 
and large enough to allow of the mass being quickly 
stirred. 

Many manufacturers melt the mass upon a furnace 
constructed like a common cook-stove, where the fire 
heats cast-iron plates upon which the articles to be 
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heated are placed. But such a stove is a very incom- 
plete apparatus, as ,it is imjwssible to heat imifornily 
the entire surface of the plates, those exposed most to 
the fire being generally already red-hot while the more 
distant ones are scarcely warm. But independent of 
these evils, such stoves are always somewhat dangerous 
on account of fire. Om* drop of the fluid mass when 
ladled out may fall upon the hot plates, become ignited, 
and communicate the flame to the contents of the melt- 
ing vessels; and though a fire might be prevented by 
quickly covering the latter, the mass would, in most 
crises, be spoiled, because burning sealing-w'ax turns 
black. 

By the use of the melting apparatus shown in Fig. 
39, the evils above mentioned are avoided, and it is 
possible to regulate the temperature so accurately that 
it will not rise higher than is actually required. This 
apparatus serves at the same time for the so-called 
polishing of the sealing-wax, and therefore does away 
with the necessity of building a special polishing appa- 
ratus. The illustration shows the apparatus in cross- 
section. 

Melting apparatus . — This consists of a small furnace, 
0 (Fig. 39), about SJ feet high ; the upper door T serves 
for introducing the fuel, small pieces of coke such as is 
furnished by gas-works being best for the purpose. 
The lower door can be either partly opened or entirely 
closed by a slide, 8^ by which the consumption of the 
fuel is regulated. There is no grate in this stove ; the 
ashes are removed through the lower door. The gases 
of combustion pass into the chimney through the pipe B. 

The stove is entirely surrounded by a sheet-iron 



278 VARMSHES, LACQUERS, AND PRINTING INKS. 


jacket, M, which stands at a distance of about 2 inches 
from the stove, and the same distance from the floor. 
The air between the jacket and tlie stove becomes hot, 


Fig. 39. 



ascends in the direction indicated by the arrows, and is 
replaced by cold air flowing in between the jacket and 
the stove. 

Alongside of the jacket, and connected with it, stands 
a table surrounded on all sides by a sheet-iron screen, 
W. U|)on the table stands a sheet-iron tub, F, filled 
with sand, and resting upon iron supports, A A. The tub 
is covered with a sheet-iron plate, B, In this plate are 
four or six round holes in whic^h the melting vessels, (7(7, 
are placed in two rows. On the bottom of the polish- 
ing hearth H is a plate, 1, whifh is cut in such a man- 
as to give it the a[)[)earance of a grate. Underneath 
this plate is a similar one, 2, which can be shifted by 
the handle C in such a way that the cuts in the two 
plates cover each other. If it is desired to use all the 
available heat for melting, the cuts in plate 1 are closed 
by shifting plate 2. 
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The hot air arising from tlio stove heats the tub V' 
and the sand contained in it, and the mass of sealing- 
wax contained in the vessels (/G commences to melt. 
As soon as it is melted, the fire in 0 is moderated by 
partly closing the lower opening by the slide S, and it 
is possible to keep the mass for a long time in a fiuid 
state without a stronger In^at being required, as the hot 
sand retains tiie heat. T]»e sheet-iron plate B whieli 
covers the sand is j>laced there lor preventing the loss 
of such sealing-wax as might acnadentally drop in lad- 
ling it out of the melting vessel. 

Well-euamelkKl (‘UvSt-iron pots of the shape shown in 
the illustration should be used for melting, and a special 
])ot for every mixture. If a pot has to be used for a 
differently colonnl mass, it should first be allowed to 
become entirely cold, when the sealing-wax still adher- 
ing to the sides can be easily removed from the smootli 
surface. 

Melting is effected as follows: The shellac is first 
})laeed in the }»ot and fused, under constant stirring 
with a flat paddle of hard wood. Tlie turpentine 
is then added and intimately mixed with the shel- 
lac. Tljen the remaining substances, such as chalk 
and coloring-matter, arc dropped in a thin stream into 
the melted mass, which from this time on should be 
stirred uninterrupbxlly. Quick stirring is absolutely 
necessary, especially when very heavy coloring sub- 
stances are used, as these easily sink to the bottom. 

When the entire mass seems to be uniform, it is ex- 
amined by lifting the paddle and catching the dropping 
sealing-wax upon a cold, smooth plate of sheet-metal, 
where it quickly solidifies, and can then be examined in 



280 VARNISHES, LACQUERS, AND PRINTING INKS. 


regard to color, hardness, and fraotiire. If the mass is 
found satisfactory, the fire is suffieiently moderated to 
keej) it in a fused state, the substances for perfuming the 
wax are quickly stirred in, and the moulding of the sticks 
is immediately proceeded with. 


3Iouldhig the ^eaVuig-Wax. 

Sjiecial moulds are re(iuired to shape the sealing-wax 
into sticks. These consist of one ])iece for rectangular, 
square, or triangular sticks, but must be of two pieces 
for round or oval sticks. In the latter case, one-half of 
the mould is provided with holes into which fit protuber- 
ances on the other half to prevent it from shifting. For 
use, the two halves of the mould are firmly pressed 
together by a screw-clamp. 

The moulds of one piece are made of rectangular brass 
plates, in which are hollowed out lengthwise channels 
about 0.039 inch wider at the top than at the bottom, 
which very much facilitates the lifting out of the cold 
sticks. As both ends of the channels are left open, 
iron plates are laid on the narrow ends of the mould to 
prevent the sealing-wax from running out when poured 
into the channels. These moulds are generally twice as 
long as the sticks of sealing-wax found in commerce. 

The moulds of two pieces, ench half of which forms 
a half-cylindrical channel, which, when the mould is 
closed, form an entire cylinder, stand generally upright 
when used for moulding. They are, therefore, made 
somewhat broader on the bottom, and are set upon a 
level metal plate. These moulds are only as high as 
the stick of sealing-wax is to belong. 
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Many manufacturers place the moulds upon a stone, 
or cool them off while moulding, by laying them upon 
boxes of shect-raetal filled with cold water, for the pur- 
j)Ose of congealing the mass as (piickly as possible. Of 
course, by employing this method, the moulds can in a 
very short time be used again after each moulding, but 
the sticks of sealing-wax become too brittle. Jt is, 
therefore, preferable not to cool off the moulds, but 
to place them upon a wooden table. A good ])lan 
is to cool off the mould by simply dipping it in cold 
water, and carefully drying it, when it has become so 
hot that the sealing-wax wo(jld nnpiire a long time for 
wngealing. 

The work of lifting out the congealed sticks is ( asily 
accomplished if the moulds are entirely plain ; but if 
engraved, they must be touched uj) for a long time 
before the sticks can be lifted out clean. In such cases 
Jt is advisable to slightly rub the engi’avcd places with 
oil of turpentine. If the sealing-wax is to be gilt or 
silvered on certain places, the gold-leaf or silver-leaf is 
placed in the mould, or it is dusted with bronze-powdei'. 

Brass moulds are rather expensive on account of the 
cost of engraving. But they (san be constructed very 
cheaply by a simple method, and only one single mould 
is required for the purpose, but this must be worked in 
a faultless manner. A stick of fine sealing-wax is 
moulded in this mould. Fine olive oil in as thin a 
layer as possible is then rubbed with a tuft of fine cot- 
ton over the surface of the stick of sealing-wax. The 
oiled stick is laid in a longish mould and plaster of Paris 
ixuired over it. When this has become hard it is care- 
fully detached from the stick and thoroughly dried at a 
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moderate heat. It is tlien rubbed over with olive oil 
and a stick of plaster of Paris moulded in it, whicli 
resembles in every respect the first casting of sealing- 
wax. When the stick of plaster of Paris has been 
thoroughly dried, it is placed in a small wooden box 
and melted type-metal poured over it; but this must 
not be heated any more than absolutely necessary to 
bring it to the melting-point. In this manner moulds 
of tyjic-metal arc obtained which can be used like the 
brass moulds. Many co}>ies can also be made from a 
single form by the galvano-plastic process. 

The moulding process is carried on in the following 
manner: The melted sealing-wax is taken from the 
melting vessel with a ladle and poured into a (;asting- 
ladle provided with a spout and a wooden handle, 
which has been previously heated. From this it is 
poured in a uniform stream into the moulds. The 
moulds consisting of one piece are wvered with a board 
when the sticks have become cold; they are then turned 
over and the sticks are detached from the channels 
of the forms by a gentle tap. Moulds consisting of 
two pieces are ojKuied and the sticks puslied out. In 
regard to these moulds it may be mentioned that clean 
moulded sticks can only l)c obtained by slightly heating 
the mould before making the first casting, which can be 
done in the simplest manner by j^Jacing it upon the plate 
B of the melting apparatus. 

Variegated sealing-wax, which should show a marbled 
surface, is prej>ared by moulding sticks about as thick as 
a quill and placing them alongside of each other. They 
are then suflSciently heated to become soft, are twisted 
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regularly together into spiral lines, and rolled into a 
cylinder upon a smooth stone slab. 

Polkhing the Stieh of Smliog- Wax. 

Only the finer qualities of sticks of sealing-wax ob- 
tained from the moulds show a certain lustre uj)on their 
surfaces. Poorer qualities do not possess this lustre, but 
it must 1)0 imparted to them by a special operation which 
is called polishing, dressing, and also euamclliug. As 
nearly every kind of sealing-wax bears an inscription 
or stamp, the stamping is done at the same time as the 
])oli8hing. The finer sorts are generally also polish.ed, 
though as a rule they come from the mould in a smooth 
state. 

In older factories there is a special polishing stove for 
this pur[)ose. This consists of a cliamber built of brick. 
On the bottom of this is an iron plate which is strongly 
heated by a fire made under it, and heating also the air 
in the chamber. The same object may be attained by 
the contrivance H shown in Fig. 39, which consists of 
a box of sheet metal or wood open in front and into 
which hot air is admitted by shifting the plate 2. The 
air need only to be hot enough to melt in a short time 
the surface of the sticks of sealing-wax. 

The polishing process is carried on as follows : A work- 
man holds a number of double-length sticks, without 
one stick touching the other, half-way into the polishing 
stove, until the surface of the sticks commences to melt 
and the sticks themselves become bent. When this 
takes place, he places the sticks l)efore a workman 
sitting opposite to him. The latter pushes the sticks 
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Upon a small board lying before him, and with the 
loft hand presses another small boayd upon the second 
length of the stick and imprints the stamp. It is 
necessary to hold the sticks between tliese two small 
boards, as their sliape is easily destroyed, especially if they 
are very soft and the “stairijxir” uses too much force in 
imprinting the stamp. When they have been stamped, 
the first workman takes them again and holds the other 
half, which has not yet been polished in the polishing 
stove, and then the second workman stamps these also. 
The stamps consist of brass fram(‘s in whic^h the single 
letters of which the inscription is composed are placed 
and held in })lace by a screw, or they consist of an 
engravi'd brass-plate. The last-named stamps serve 
generally the purpose of imprinting ornamentations 
and arabesques upon the sticks. 

The double-length sticks arc now cut apart. This is 
done as follows : 30 to 40 sticks are laid alongside of each 
other, and are s(;ratched exactly in the cjenter with a 
sharp knife and by using a ruler. They are then 
turned over and scratched on the other side also. If 
both scratches are exactly oj)po8ite to one another, the 
sticks can be easily broken smoothly apart on these 
places, and the fractures need only be slightly polished 
to finish the article. 

If the finished sticks of sealii^-wax are to be gilded 
or silvered, it is only necessary to touch the respective 
places with a brush dipped in strong spirits of wine, and 
to apply the gold leaf or silver-leaf, which will then ad- 
here very tenaciously. The sticks can also be bronzed 
in a similar manner. 
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Receipts for BeoJing- Wax, 

There arc a ^roat number of receipts according to 
which one or the other kind of sealing-wax is to he jire- 
pared. In the following, only comparatively few receipts 
are given, but all of them have produced good results. 
This is the case even with tlie cheaper qualities, which, 
under the name of par(;cl-wax, are used for sealing 
packages, although, of course, they do not ])ossess th(‘, 
excellent properties of those qualities of sealing-wax 
which are prepared by using the finest materials. 

Red sccdivg-v'(hr . — As is well known, red sealing-wax 
is more used than any other variety. Its beauty and its 
price are determined by the quantity of shellac and ver- 
milion contained in it ; only the finest qualities eontain 
vermilion exclusively as a coloring principle. The infe- 
rior kinds contain very little shellac, but much common 
resin, and no vermilion at all ; minium, eolcothar, bole, 
or other cheap pigments being substituted for the latter. 

As a general rule, too much resin must not be added 
to the sealing-wax, otherwise it will become too thinly- 
fiuid, drop too easily, and smoke very much when lighted. 
Many mauufacturers assert that chalk should not be 
used, because tlie acids of the shellac expel carbonic 
acid from it and form a combination with the lime. 
But this happens only when the shellac is heated more 
than is necessary. No carbonic acid is set free if the 
shellac is heated only to the melting-point, and it is not 
required for our purposes to heat it any further. 

Finest quality of red sealing-wax. — I. Shellac 120 
parts, turpentine 80, vermilion 90, oil of turpentine 
20, magnesia 30. 
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II. Shellac 110 parts, turpentine 60, oil of turpentine 
10, chalk 10, magnesia 20, verniiliop 80. 

III. Shellac 100 parts, turpentine 10, oil of turpen- 
tine 5, chalk 15, gypsum 15, magnesia 2, vermilion 65. 

Medium quality red f^eallny-wax. — I. Shellac 10 parts, 
turpentine 80, oil of turpentine 4, chalk 30, magnesia 
10, vermilion 60. 

II. Shellac 60, rosin 40, oil of turpentine 4, turpen- 
tine 70, chalk 15, gypsum 15, vermilion 45. 

III. Shellac 40, rosin 60, turpentine 60, oil of tur- 
pentine 5, chalk 20, gypsum 10, vermilion 40. 

Ordinary red j)aroel Hcalimj-wax. — I, Shellac 35 parts, 
rosin 65, tur}>entine 50, oil of turpentine 5, chalk 25, 
gypsum 10, vermilion 25. 

II. Shellac 20 parts, rosin 80, turpentine 50, oil of 
turpentine 5, chalk 30, gypsum 5, red lead (minium) 60. 

Very ordinary red parcel milinff-wax , — Shellac 15 
parts, rosin 85, turpentine 60, oil of turpentine 5, chalk 
20, brick-dust 10, red oxide (colcothar) 50. 


R. Wagner’s Receipts for Preparing Sealing-Wax. 
A. Fine Red Sealing-Wax. 



! I* 

n. 

111. 

TV. 

V. 


' Parts. 

1 ^ 

Parts. 

Parts. 

Parts. 

Parts. 

Shellac 

1 

. ; 550 

. 

r 

620 

550 

700 

760 

Turpentine . 

. ; 740 

680 

600 

550 

410 

Chalk or magnesia 

30(» 

200 

— 

— 

— 

Gypsum or zinc-white . 

. ! 200 

— 

— 

— 

— 

Sulphate of barium 

. ' — 

100 

380 

300 

320 

Vermilion 

. i 130 

220 

340 

300 

540 

Oil of turpentine . 

1 


1 

20 

40 
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B. Ordinary Bed Sealing-Wax. 



j Parts. 

IT. 

Parts 

111. 

Parts. ! 

lY. 

Parts. 

V. 

Parts. 

Sliellac 

520 

490 

620 

710 

740 

Turpentine . 

. i 600 

580 

520 

600 

420 

Pine resin . 

. ' 440 

440 

320 1 

210 

160 

Chalk .... 

. ' ISO 

— 

I 

100 



Sulphate of barium 

. — 

320 

300 { 



120 

Vermilion 

. ! 180 

f 130 

[ 

200 1 

400 

520 


C. JUack Sealing-Wax. 


— — . — — — _ 

— 


— -- — 

— - 




II. 

III. 

JV. 

V. 


Parts 



Parts. 

Parts. 

Parts 

Parts. 

Shellac .... 

480 

560 

660 

740 

680 

Turpentine .... 

520 

440 

420 

380 

360 

Pine resin . . . . j 

460 1 

500 

400 

: 340 

300 

Chalk 

280 ! 

180 

140 

! 140 

150 

bampblaek . 

80 j 

— 


— 

— 

Bone-black . . . . | 

— j 

420 

300 

i 3(t0 

320 

Asphalturn . 



— 

— 

200 


Parcel sealing-wax. — Colophony 2000 parts, pine 
resin 1000, turpentine 000, chalk 750, oil of turpen- 
tine 30. 

For brown, 1000 parts umber are added to this mass. 

Yellow sealing-wax . — Only lead colors can be used for 
yellow sealing-wax, and of these chrome-yellow pro- 
duces the most beautiful liue. But if sealing-wax col- 
ored with chrome-yellow is very strongly heated in 
Igniting, the mass becomes discolored in consequence 
of a decomposition of the lead color ; therefore yellow 
sealing-M'ax must be very fusible to avoid this evil. 
Every kind of sealing-wax becomes more fusible by 
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adding a larger quantity of turpentine, but it also be- 
comes less hard the more turpentine is added. 

Fine yellow seaUmj-wax. — Shellac 76 parts, turpentine 
85, pine resin 45, gy])sum 15, (‘halk 15, ochre 45. 

The shellac used for fine qualities of yellow sealing- 
wax must be bleached, otherwise it is impossible to pro- 
duce a pure tone of color. All gradations of yellow, 
from orange to red, can be produced by adding cinnabar 
or chrome-red to fine (pialities and red lead (minium) to 
inferior qualities. 

Fine green sealing-v'dx.— ^heWav 70 parts, turpentine 
80, pine resin 40, magnesia 15, Berlin blue and chrome- 
yellow mixed 30. 

Ordinary green sealing-wax. — Shellac 50 parts, tur- 
pentine 40, \)\w. resin 80, gypsum 15, chalk 20, moun- 
tain blue and ochre mixi'd 30. 

Green ultramarine may also be used to great advan- 
tage for the finer qualities in place of a mixture of ])ig- 
ments. In the above receipts the quantities of the blue 
and yellow pigments to be used are not given separately, 
as the different shades of green may l>e obtained by vary- 
ing the quantity of each pigment. 

Blue sealing-xeax . — Shellac 70 parts, turpentine 60, 
pine resin 35, magnesia 10, chalk 20, blue coloring- 
matter 20 to 25. 

Light-colored ultramarine mountain blue is used 
for light blue varieties, Berlin blue for the darker kinds. 
Blue sealing-wax of a lighter color, produced by mixing 
Berlin blue with oxide of zinc or nitrate of bismuth, has 
a very beautiful cnainel-likc appearance. As blue colors 
are very sensitive towards admixtures, bleached shellac 
should always be used if it is dej^red to obtain sealing wax 
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of a beautiful color, and the greatest care must also 
l>e exercised in the choice of the pine resin. Opaque 
and brown-colored Vesin must never be used. It may 
be accepted as a general rule that for fine yellow, light- 
red, green, blue, and violet kinds of sealing-wax only 
light-colored materials should be used, so that the purity 
of tone may not be impaired. 

Brown Shellac 70 parts, tur])entine 60, 

pine resin 40, gypsum 20, chalk 20, umber 20. 

The shellac used for preparing delicate chocolate- 
brown sealing-wax must not be too dark. The product 
of the above receipt is dark brown, and unbleached 
shellac and dark resin may be used for preparing it. 
Of course, the same holds good in an equal degree in re- 
gard to the following varieties : — 

Black sealing-wax. — I.^ Shellac 50 pails, turpentine 
90, pine resin 65, chalk 40, lampblack 12. 

Black sealing-wax. — II. Shellac 80 parts, turpentine 
60, pine resin 60, chalk 15, gypsum 10, Frankfort 
black 35. 

By following the above receipts, the intelligent manu- 
facturer will have no difficulty in preparing mixtures of 
various colors corresponding to a certain degree of fine- 
ness. 

For preparing sealing-wax of different shades of color, 
which present an especially beautiful appearance when 
the differently colored single sticks are laid alongside of 
each other like a scale of colors, it will be advisable to 
arrange a normal scale of colors consisting of single 
sticks, the coloring of which has been especially success- 
ful. The shading of the colors in this scale must har- 
monize, and the sticks lying alongside of each other must 
19 
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show, for instance, all gradations from white through 
rosc-oolor to the darkest, most fiery red, which latter is 
prepared with madder-lake. 

For a novice, it is difficult to produce these shades of 
color by a suitable mixing of the coloring substances ; 
but this can be easily acquired by experience. We 
will take red sealing-wax as an example, which can be 
prepared in different shades from the tenderest rose-pink 
to dark red. 

The respective scale of red colors is first ])ainted with 
a good water-color upon paper; this scale serves for 
comparing the test-samples of sealing-wax. 

Further, a certain quantity of entirely white sealing- 
wax, 1 lb., is melted, and the same quantity of finely 
powdered sealing-wax of as dark a red color as possible 
is held in readiness. The latter is added to the white 
sealing-wax until a test-sample shows the shade which 
is desired ac*cording to the painted scale. If, now, the 
remainder of the powdered red sealing- tvax is weighed, 
we know' exactly how much must be added to the white 
mass to produce the desired red shade of color. If the 
white and the red ground masses are made according 
to the directions given, and mixed in the proportions 
alx)ve described, exactly the same shades of color will 
ahvays be obtained. 

The same method is followq^ with all other colors, 
and by a little attention the manufacturer may acquire 
a collection of directions by which he can produce seal- 
ing-wax of every imaginable hue. 

Specialties in sealing-wax , — By specialties w^e under- 
stand certain kinds of sealing-wax, which are used ex- 
clusively for special purposes, ^ch as sealing-wax for 
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bottles, or such as are in less demand, as transparent 
sealing-wax, aveiiturin sealing-wax, etc. 

Smimg-wax for bottler belongs to the most ordinary 
sorts of sealing-wax, and of course can only be colored 
with the cheapest kinds of coloring-matter. Many 
manufacturers prepare sealing-wax for bottles with a mix- 
ture of common pine resin, tiiri^entine, chalk, and the 
proper coloring-matter only. To be sure these products 
are very cheap, but they do not answer the purpose 
as well as they should. As is well known, the corks 
are covered with a layer of sealing-wax by clipping the 
necks of the bottles into the melted mass. This con- 
geals very cpiickly on coming in contact with the cold 
glass, a!id in consequence of this at once becomes more 
brittle, and frequently breaks when gently touched. If 
it is tried to make the sealing-wax less brittle by increas- 
ing the quantity of turpentine, it happens very fre- 
quently that it remains sticky even in cold weather. 

To avoid these evils, nothing can be done but to add 
a certain quantity of shellac, 10 to 15 per cent., to the 
composition. This will increase the cost of the pro- 
duct somewhat, but its quality will be so much improved 
that it will not become sticky even if exported to a hot 
climate. 

It may here be mentioned that the demand for sealing- 
wax for bottles has lately very much fallen off, many 
wine dealers, liquor manufacturers, etc,, preferring metal- 
lic caps for covering the corks. 

Transparent sealing-wax , — Transparent or, more cor- 
rectly, translucent sealing-wax belongs to the very finest 
qualities, as only very refined materials can be used for 
preparing it. Bleached shellac alone is not sufficient ; 
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sealing-wax becomes transparent only by adding a cer- 
tain quantity of mastic, and by using only very fine and 
very viscid turpentine of a light color. 

Below we give three receipts for preparing such masses 
for sealing-wax, which may be colored as desired by mix- 
ing suitable coloring-matter with them. A very beauti- 
ful variety, which can be prepared at a comparatively 
low cost, is the so-called aventurin sealing-w'ax, which is 
obtained by stirring finely powdered yellowish or bronze- 
wlored mica into the melted basis-mass. 

Gold or silver sealing-wax is obtained by mixing 
finely powdered leaf-metal with the melted basis-mass. 

Bam-riKmes for translucait sealing-wax, — I. Bleached 
shellac 15 parts, viscid turpentine 15, mastic 15, chalk 
10 . 

II. Bleached shellac 30 parts, viscid turpentine 35, 
mastic 40, zinc- white 20. 

III. Bleached shellac 30 parts, viscid turpentine 40, 
mastic 50, sulphate of barium, or nitrate of bismuth 30. 

The last-named mixture, No. III., is especially 
adapted to preparing the very beautiful so-called 
enamelled sealing-wax, which actually possesses the 
semi-transparent appearance of enamel. This mixture 
is especially beautiful when colored a delicate rose-color 
with fiery madder-lake. A seal made with this sealing- 
wax bears great resemblance to ^ cameo. 

Sealing-wax for deedsy dc , — As is well known, very 
large seals for deeds, public documents, etc., are not 
imprinted in ordinary sealing-wax, but a mass which is 
half soft, even at an ordinary temperature, is used for 
the purpose, and to protect the seal from injury it is 
inclosed in a special case which fastened to the docu- 
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ment by cords or ribbons. Below we give three receipts 
for preparing this sealing-wax, and would remark that 
the product prepared according to tlie second receipt is 
very suitable for so-called embossing- wax for engravers. 

Sealing-wax for deeds, documents, diplomas, etc. — I. 
Colophony of a light color 60 parts, turpentine 35, clari- 
fied tallow 30, whiting 40, red lead (minium) 30 to 40. 

II. White wax 50 parts, turpentine 15, cinnabar 10, 
glycerin 5. 

In both cases molt the ingredients together and, while 
cooling, stir until the mixture congeals. 

III. Colophony 3 parts, tallow U, turpentiuc 3, chalk 
4, red lead (minium) 4. 

This mixture is of considerable consistency at an 
ordinary temperature, but if a piece of it is for some 
time held in the hand it becomes so soft that impres- 
sions can be taken with it, and it adheres also with con- 
siderable tenacity to paper, wood, and glass. 
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THE ART OF VARNISIIISG AND LACQUERING. 

I. 

Tfie art of varnishing and lacquering includes first the 
preparing of putties and stains, then a description of the 
apparatus and tools used, rules which must be observed 
in varnishing and lacquering, and the means for pumicing, 
polishing, etc. In short, it is the art of applying colors 
and varnishes to articles of wood, sheet metal, and leather, 
and drying, pumicing, and polishing them. 

Preparation of Putties required for Varnishing and 
Lacquering. 

Putties serve for making surfaces of wood even, for fill- 
ing up holes, etc., and are used before the stains and var- 
nishes are applied. 

1. Thompson' 8 putty. — Boil 4 ozs. of glue in 1 quart of 
water until dissolved. Then add to the solution and mix 
thoroughly with it 1| ozs. powdered alum and 6 ozs. of 
rye flour. Next tear three or four sheets of blotting-paper 
into small pieces and mix them with finely sieved saw- 
dust. Knead enough of this mixture into the glue-paste 
to form a tenacious putty and use the latter for filling up 
the (Jrevices and holes in the wood. 
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2. PutUy with linseed oil. — Mix white lead, umber, 
minium, and litharge to a stiff paste with boiled linseed 
oil, to which a small quantity of amber varnish has previ- 
ously been added. 

3. Fatty of isinglass and chalk. — Dissolve isinglass in 
water and add finely powdered chalk to the solution until 
a stiff paste is formed. 

4. Hard-wood filler. — Use boiled oil and enough corn- 
starch to make a very stiff paste. Add a little japan and 
reduce with turpentine. Add no color for white oak; for 
dark ash and chestnut use a little raw sienna; for walnut, 
burnt umber and a very little Venetian ivmI; for bay wood, 
burnt sienna. Use enough color to cover the white of the 
starch. Apply with brush and rags. Let dry 48 hours, 
then sand-paper. For the second coat use less oil, but 
more japan and turpentine. 

5. Wood filler. — Starch 12 parts, heavy spar 12, sicca- 
tive 2, and a sufficient quantity of oil of turpentine. 

Mix to th-e con.sistence of ordinary varnish, and for dark 
woods add up to one part by weight of umber. Apply 
the filler with a medium-stiff brush. When the coat, at 
first Imstrous, becomes dull, remove everything from the 
surface by rubbing across the grain of the wood with a 
piece of felt or strong leather fastened to a piece of wood. 
Allow the prepared wood to dry eight hours, and then rub 
thoroughly with glass-paper, when it is ready for polishing. 

6. French putty. — Boil linseed oil 7 parts with brown 
umber 4 parts, for 2 hours. Then mdd parts of chalk 
and 11 parts of white lead and mix thoroughly. This 
putty is very durable and adheres well to wood even 
though not previously painted. 

7. Facing putty. — Mix whiting, white lead, and a small 
quantity of litharge. Then add a small quantity of dry- 
ing oil. This putty is especially good for stopping small 
flaws. 
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II. 

Preparation of Stains. 

Wood and other articles of horn, bone, and ivory are 
stained for the purpose of giving to them a more beauti- 
ful color. According to their composition, the stains are 
applied either cold or warm with a sponge, or the articles 
themselves are immersed in the stain. Wood which is 
naturally veined becomes especially beautiful by holding 
it over a coal-fire and gently heating it before a warm 
stain is applied. It acquires by this, very beautiful dark 
and light streaks. The wood which is to be stained may 
also be placed in a boiler. The liquor is then poured over 
it, and boiled until the color has thoroughly penetrated 
the wood. 

Mahogany stain , — Introduce into a bottle alkanet root 
15 parts, aloes 30, powdered dragon’s-blood 30, and 95 
per cent, alcohol 600. Close the bottle with a piece of 
bladder and keep it in a warm place for three or four days, 
with occasional shaking. Then filter the liquid. The 
wood is first mordanted with citric acid and allowed to 
dry. The veins may be imitated by the skilful applica- 
tion of acetate of iron. 

A cheaper preparation is as follows: Boil 8 ozs. of 
madder and 2 ozs. of logwood with one gallon of water. 
Filter the decoction while still warm, and apply the warm 
liquor to the wood. When dry apply a solution of pearl- 
ash, two drachms to the quart. 

Another process is as follows: Dissolve J oz. of aniline 
in 8| ozs. of 90 per cent, alcohol. Then prepare another 
solution of J oz. of aniline yellow in 17 ozs. of 90 per 
cent, alcohol, and add of this solution to the aniline solu- 
tion until the required color is obtained. By adding a 
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little of a solution of aniline brown (J oz. in 10 ozs. of 90 
per cent, alcohol) a color very closely resembling mahog- 
any may be given to elm and cherry. 

Pfuscher prepares a mohogany stain by boiling 1 ozs. of 
logwood in 1 quart of water until reduced to about one- 
half the volume. The liquor is then filtered and 12 ozs. 
of chloride of barium are dissolved in it. 

Hed stain . — Make a decoction of 8 ozs. logwood and 1 
oz. potash in 1 quart of water. Fix by a solution of alum. 

Walnut stain . — Apply several coats of dilute asphalt 
varnish, or a solution of potassium permanganate, 1 oz. 
to the quart. 

Another process consists in treating with a hot solution 
of 1 oz. of extract of green walnut shells, and when half 
dry applying a solution of 1 oz. of potassium bichromate 
in 5 ozs. of water. 

Purple stain . — Boil for one hour 2 parts by weight of 
rasped logwood, 5 of rasped Lima red dye wood in 5 of 
water. Filter the decoction through a cloth, and apply it 
to the article to be stained until the desired color is pro- 
duced. 

In the meanwhile prepare a solution of carbonate of 
potash, 1 part by weight, in water 5. Apply a thin coat 
of this solution to the stained article. If too thick a coat 
of this solution is applied, a dark blue color, instead of 
purple, will be the result. 

Bed stain for horn, ivory, and hone . — Boil It ozs. of 
red Brazil-wood in 4 lbs. of mill# of lime, and filter the 
decoction through a cloth. Boil the articles to be stained 
in a solution of 1 oz. of alum in 1 quart of water for one 
hour, and then place them in the stain, allowing them to 
remain until the desired color has been produced. By 
dipping articles thus stained in alum water they acquire 
a beautiful purple color. 
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Bright red stain for horn, ivory, and bone. — Boil 25 
parts by weight each of logwood and Brazil-wood in 200 
parts by weight of milk of lime. Apply the decoction as 
in the preceding. 

Bed stain for leather. — Introduce 25 parts by weight 
of red Brazil-wood into a bottle, and pour over it 200 
parts by weight of wine vinegar. Digest the whole for 

8 days, stirring frequently. Then filter the solution 
through a cloth. In the meanwhile prepare a solution of 
3 parts by weight of alum free from iron in 25 parts of 
water, and add this solution to the filtered decoction of 
Brazil-wood, stirring constantly. A very beautiful red is 
thus obtained. The shavings of Brazil-wood may also 
be boiled in rain water, and the decoction mi.xed with a 
solution of bitartrate of potassium. 

Cochineal stain for leather. — Digest 1 oz. of powdered 
cochineal in 17 ozs. of 80 per cent, alcohol until dissolved, 
and filter the solution. The quantity of cochineal may 
be varied according to whether the color is to be darker 
or lighter. 

Black stain for wood. — I. Crushed galls 1 oz., vinegar 

9 ozs. Let stand in a pot exposed to the air for half an 
hour, then add iron filings 1 oz. 

Let stand for 2| hours, then strain and keep in well- 
corked bottles. Apply with a brush or rag until the 
desired tint is obtained. 

II. Boil 8 ozs. of galls and 2 lbs. of logwood in 2 
quarts of rain-water in a copper boiler for one hour. 
Filter the decoction through a cloth, and while still warm 
apply it several times to the wood. 

Black stain for horn. — Slake 5 lbs. of burnt lime with 
a little water so that a pulverulent hydrate of lime is 
obtained. Mix this with 2 lbs, of rod lead, and make the 
mixture into a thick paste with soap-boiler’s lye of 1.036 
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specific gravity. Place the horn articles in this paste for 
24 hours; then take them out, rinse in water, dry with a 
cloth, rub them with rape-seed oil and rub dry 

Black stain for leather. — Boil bruised galls 4 ozs., and 
green nut shells 17 ozs. in 1^ quarts of rain-water for one 
hour, and then strain the liquor through a cloth. Stain 
the leather to be colored with a solution of 2 ozs. of iron 
filings and 1 6z. of common salt in 17 ozs. of vinegar, and 
then apply the decoction. 

Black slain for wood. — According to Herzog, wood 
may be stained black, so as to resemble ebony by succes- 
sively treating it with two fluids. The fluid to be used 
first consists of a very concentrated decoction of logwood 
to every 35 ozs., of which I oz. of alum is added. The 
other fluid is obtained by digesting iron filings in vinegar. 
The wood is dipped in the first hot fluid, and allowed to 
dry. It is then treated with the second fluid, the opera- 
tion being several times repeated, if necessary. 

Blue stain for loood. — Dissolve 10 parts by weight of 
French verdigris in 10 parts by weight of' urine and 25 
parts by weight of wine vinegar. Filter the solution and 
apply it to the wood to be stained. Next prepare a solu- 
tion of 6 parts by weight of carbonate of potash in 25 
parts by weight of rain-water, and apply the solution 
with a brush to the wood colored with the verdigris until 
the desired blue color is obtained. 

Blue stain for leather. — Boil 2 lbs. of elderberries and 
1 oz. of alum free from iron in l*quart of wine vinegar 
for one hour, and then strain the liquor through a cloth. 

Next dissolve ^ oz. of blue vitriol in IJ ozs. of wine 
vinegar and filter the solution. 

Apply the decoction of elderberries with a sponge to 
the leather, and when dry brush it over lightly with the 
solution of blue vitriol. 
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Blue aniline stain. — The most recent process of stain- 
ing wood is with aniline colors. The following may be 
used for the staining liquor: Bleu de Lyon (reddish- 
blue) ; bleu de lumiere (pu^^ blue) ; light blue (greenish- 
blue). 

The colors are dissolved in the proportion of 1 part of 
coloring-matter to 30 parts of alcohol, and the wood is 
treated with the solution. 

Yellow stain for wood. — Digest 2 ozs. of finely pow- 
dered turmeric in 17 ozs. of 80 per cent, alcohol for 
several days and then strain through a cloth. Apply 
the liquor to the wood, and, when dry, burnish and 
varnish. 

Another method is as follows: Mix 15 ozs. of nitric 
acid with 45 ozs. of rain-water and apply the mixture to 
the wood. Undiluted nitric acid gives a brownish-yellow 
tint. 

Yellow stain for horn. — Dissolve 1 lb. of alum free 
from iron in 2 quarts of rain-water, and immerse the 
articles of bone, ivory, or horn, to be stained in this solu- 
tion for one or two hours. In the meanwhile boil 7 ozs. 
of French berries and 4 ozs. of carbonate of potash in 1 
quart of water for one hour, and then strain the liquor. 
Place the articles treated with the alum solution in this 
decoction for one hour ; then take them out and dry. 

Yelloiv stain for leather. — Digest \ oz. of saffron cut 
in small pieces in 2 ozs. of 80 per cent, alcohol at a mode- 
rate heat for several days. Filter the solution and apply 
it directly to the leather. 

Bright yellow stain for leather . — Digest 1 oz. of finely 
powdered turmeric and | oz. of gamboge in 26 ozs. of 80 
per cent, alcohol at a gentle heat for a few days, and then 
filter the fluid. The articles to be stained are first treated 
with a solution of 1 oz. of carbonate of potash, or 1 oz. 
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of alum free from iron in 1 quart of rain-water, and are 
then immersed in the staining liquor for 1 hour. 

Bright gold-gelknv stain. — Digest i oz. of finely pow- 
dered madder in 2 ozs. dilute sulphuric acid for 12 hours, 
and filter the li(iuor through a cloth. Immerse the articles 
in the liquor for 3 or 4 days. 

Gold-yellow stain for bone and ivory. — Dissolve J oz. 
of picric acid' in 1 oz. of hot water. Place the articles in 
dilute sulphuric acid, turning them frequently. When 
taken from the acid they are to be dried and immersed in 
the hot solution of picric acid, where they remain until 
they have acquired a uniform yellow color. Lustre is 
given to them by polishing with soap, water, and fine 
whiting. 

Green stain for wood. — Dissolve purified verdigris 4 
ozs. in vinegar 17 ozs., and apply the hot solution to the 
previously warmed articles until the desired tint is 
obtained. 

Green stain for horn, ivory, and bone . — Dissolve 
copper in fine shavings 4 ozs. in nitric acid 13 ozs., and 
boil the articles to be stained in the solution until they 
have acquired the desired tint. 

Green stain for leather. — Dissolve 1| ozs. of verdigris 
and ^ oz. sal ammoniac in 8 ozs. of wine vinegar. By 
adding a small quantity of saffron extract to the solution, 
a yellowish-green color, the so-called parrot-green, is 
obtained. 

Tortoise-shell stain for /lorn.-A, Prepare a stiff dough 
from 17 ozs. of white litharge, 2 lbs. of finely powdered 
unslaked lime, and 3 lbs. of soap-boiler’s lye of 1.036 
specific gravity. Cover the places of the horn which are 
to be dark with this dough, allowing it to remain for 
about 24 hours, or until it has become perfectly dry. 
Then cleanse the born with a brusjji. 
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Brown stain for wood. — Alkanet root ^ oz., aloes 1 oz., 
dragon’s-blood 1 oz., carbonate of potash ^ oz., methylated 
spirit 1 pint. 

Brown stain for leather. — Boil 4 ozs. each of ground 
logwood and annotto in 1 pint of rain-water, and add 
to the decoction a solution of ^ oz. of carbonate of potash 
in 2^ ozs. of vinegar. 

A brown stain is also obtained by rubbing together in 
oil upon a marble slab, 4 ozs. of umber, ^ oz. of best 
lampblack, and H ozs. of ox-gall. 

Violet stain for leather. — Boil I lb. of Brazil-wood in 
water for one hour, and (ilter the decoction. Next pre- 
pare a solution of 4 ozs. of copperas in 8 ozs. of water, 
and mix it with the decoction of Brazil-wood. Violet 
stains may also be obtained by mixing red and blue 
stains. 


Ill 

Workshop and Tools. 

By the workshop of a varnisher or lacquercr is meant 
a well-lighted, spacious room, which is best located on the 
ground floor. It should be provided with a coal-stove, 
and the floor should be either of boards or of asphaltum. 
The room is to be kept free from dust, not by sweeping 
it, bdt by wiping it up with a w'et cloth. If the room 
were to be swept with a broom, the freshly-lacquered or 
varnished article would be completely spoiled, as the dust 
would settle upon the wet coat of lacquer or varnish, and 
the result would be that the surface would not be smooth. 

In the room should also be a large table with drawers, 
in which the different paint brushes, varnish brushes, 
camel’s-hair brushes, pencils, etc., the spatulas of iron, 
wood, or bone, the rulers, and paint boards are kept. 
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The palettes and brayers, as well as the grinding 
machine for colors, are kept upon smaller tables. 

In a roomy closet provided with lock and key, large 
and small pots, and earthen and porcelain dishes, are 
stored, as well as bottles of tin and glass, in which the 
oils and varnishes to be used are kept. The vessels for 
cleansing the brushes and those in which they are kept, 
dust-brush and all such articles, are also kept in the closet. 

The room should be further furnished with several 
wooden horses and trestles, and a so-called drying-oven 
(lacqucring-oven). 


IV. 

Lacquering and Varnishing, 

By varnishing is generally understood the art of first 
applying any desired color to various articles of wood, 
stone, iron, ivory, horn, leather, clay, or sheet-metal, then 
to rub them, and finally coat them with va-rnish. By lac- 
quering, only coating with lacquer is to be understood. 

General rules . — As previously mentioned, articles to 
be varnished receive first a ground 9olor, which is called 
priming. This ground-color consists of one or more coats 
of oil color, according to the nature of the article to be 
varnished. The articles, however, must be thoroughly 
cleansed before this ground color can be applied. This is 
eflfected by rubbing them witlif pumice-stone, grinding 
them with water and a stone, or simply by dusting them 
off with a feather-brush, dust-brush, etc. Every coat of 
the priming must be thoroughly dry before the second 
coat is applied, and special care should be taken that the 
priming is done in a place free from dust. When the 
coat of nil-paint has become dry, it is rubbed with 
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pumice-stone powder and shave-grass (horse-tail), and 
then cleansed, which is done by washing it with a sponge 
and clear water. 

If the articles are to be decorated, for instance, with 
drawings, or ornaments in gold, silver, or bronze, this 
is done after the last priming, and they must also be 
thoroughly dry before the varnish is applied. Then the 
first coat of varnish is given, and in doing this care must 
be taken not to injure the decorations. When this coat 
has become thoroughly hard, it is gently rubbed with 
powdered pumice-stone, tripoli, and burnt hartshorn and 
felt, and then washed off. The second coat is then given. 
If the varnishing is also to be polished, it is, of course, 
necessary that the last coat should be thoroughly dry and 
hard, so that the polish will show a proper lustre. 

The separate operations which have to be performed in 
varnishing will now be given. 

Priming . — This consists of one or more coats of oil- 
paint, which must be applied according to the nature of 
the article. It may be laid down as a rule that the second 
coat should be applied in a direction opposite to that of 
the first; and in regard to articles of wood attention is 
especially drawn to the following rules: The wood should 
be thoroughly dry ; the first coat applied should not be too 
thick, and is to be applied in the direction of the grain of 
the wood, and it should be thoroughly rubbed into the 
pores of the wood. 

Pumicing the priming . — This is done with smooth 
pieces of pumice-stone and water, but for finer articles 
linseed oil is used instead of water. A great deal of 
practice is required to do this properly so that one place 
does not become deeper than another. The pumicing 
must be done not in one direction, but with a circular 
motion, so that all places are touched uniformly and with 
20 
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equal pressure. When this has been done the article is 
thoroughly cleansed with a soft sponge and water, and 
rubbed with a soft chamois skin and t’hen dried. Rubbing 
with linen rags must be rejected, as a clean ground cannot 
be obtained with them. 

Layivg on the color . — This is done with a fine paint- 
brush, and on finer articles with a camcl’s-hair brush. 
The colors used for this purpose must be rubbed very 
fine, and be applied very uniformly and not too thickl}". 
To get the layer of color as uniform as possible, it is best 
to go over it once more with a very fine brush. A little 
varnish is now generally mixed with the priming, by 
which as uniform a coat as possible is obtained. Of 
course, where more coats than one are to be given, the 
necessary quantity of paints for all coals should be pre- 
pared at one time, to avoid the possibility of getting the 
second somewhat lighter or darker than the first, as other- 
wise two kinds of ground would be formed in pumicing, 
by the lower coat, be it darker or lighter, shining through. 
As previously mentioned, all the coats must-be allowed to 
become thoroughly dry. Then we proceed to 

Pumicing the paint . — This is done with shave-grass 
(horse-tail) and pumice-stone. Here it is necessary to 
proceed with the greatest care, so that all inequalities of 
surface are removed, but without rubbing through the 
paint, otherwise the painting would have to be repeated. 
When the pumicing is finished, the article to be varnished 
is cleansed with water and dried ’with soft leather. It is 
then ready for receiving decorations, etc. 

Varnishing . — First of all, the room in which this very 
delicate work is to be done must be entirely free from 
dust; much moving about in it should not be permitted, 
and for this reason not many workmen should work in 
one room, as dust will naturally be raised by their moving 
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to and fro. The varnishes to be used, oil-varnishes as 
well as volatile varnishes, should be kept in hermetically 
closed vessels of glass, porcelain, or tin, and should be 
opened only while in use. Either eamel’s-hair brushes or 
bristle brushes are used for laying on the varnish. Their 
sizes must correspond with the articles to be varnished, 
but they should not be too small, so that the work may 
be accomplished cjuickly. Brushes which lose bristles 
should be rejected. Cleanse the brushes with oil of tur- 
pentine after they have been used, and wrap them up in 
paper. If a brush has become hard from varnish drying 
on it, it is best to throw it away, though it can be softened 
with oil of turpentine which has been gently heated, but 
it never will become as good as before, and, therefore, it 
should be a guiding rule to cleanse every brush immedi- 
ately after it has been used. 

Varnishing requires a great deal of practice and skill, 
and therefore general rules only can be laid down in 
legard to it. 

Amongst these it may be especially mentioned that the 
work should be done quickly, that no place be touched 
twice, that the varnish always be laid on in one direction, 
that not too much varnish be taken on the brush at one 
time, as by doing this uneven places will be formed. Oil- 
varnish is laid on cold, and in a room which is not heated 
(of course, only during the summer), but volatile varnish 
is applied, either cold or warm, according as wood, paper, 
or metal is to be coated. In the first two cases it is 
laid on cold, in the latter when heated only. The volatile 
varnish to be used is not placed directly upon the fire, but 
is put in a tin vessel filled with hot water. Volatile var- 
nish must be treated with special care, and applied to the 
previously heated articles in a warm room. Care must 
also be taken not to breathe or blow upon the article, as 
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in such case the varnish will quickly coagulate, absorb 
moisture, and turn white 

As previously mentioned, varnisKes must not be laid on 
too thickly, and under no consideration in a layer of vary- 
ing thickness, as blisters and wrinkles will bo formed, 
without mentioning the fact that the w^ork will be un- 
even. 

Two coats of oil-varnish and three of volatile varnish 
are generally sufficient ; but if the varnished articles are 
to be polished, four coats of oil-varnish and five of volatile 
varnish will be required. If oil-varnishes are to be polished, 
they must be pumiced after the application of each coat. 

It must further be accepted as a rule that varnishing in 
the open air should be done only on clear days, and, of 
course, not in the sun. Fog or damp air causes the coat 
of varnish to turn white, or at least gives it a dull look, 
and the sun will blister varnish not completely dry. 

Pumiewg the coat of varnish . — The object of pumicing 
the coat of varnish is to remove any inequalities of surface 
which may have been formed. It will easily be understood 
that this is a work requiring special skill. But pumicing 
the coat of varnish cannot be omitted under any considera- 
tion, as the varnished article would not look well. In fact, 
it must be pumiced so smooth that its surface shines like a 
mirror. 

Polishing varnishes . — Fat varnishes, to be polished, 
must first be pumiced with pumice-stone powdered as fine 
as possible. The layers of varnfeh are then rubbed with 
burnt hartshorn, or burned and prepared oyster-shells, 
mixed with water, until the hartshorn or oyster-shells 
become dry, and the varnished article shows lustre. The 
rubbing is done with a small pad. When this operation 
is finished, some suet is taken upon the pad and the 
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article rubbed with this, and then some hair powder is 
used, which will ren>ove the grease left from the suet. 

The article wdll then have acquired a beautitul lustre. 
But special care must be taken to examine thoroughly the 
powdered hartshorn, or oyster-shells, and to eliminate 
any particles of sand which may have been accidentally 
mixed with it, as these would do great injury to the work 
by scratching it. 

Volatile varnishes are polished in the same manner as 
described above. 

Materiah used for pumicing — These are pumice-stone 
in pieces, so-called raw pumice-stone, very finely powdered, 
and washed pumice-stone, tripoli, emery, animal charcoal, 
prepared hartshorn, oyster-shells, whiting, shave-grass 
(horse-tail), felt, woollen cloth, leather, and linen. 

Varnishing of wooden articles, carriages, and furni- 
ture . — It is necessary to observe accurately the following 
rules: — 

Examination of the a?iicle.^The carriage or wagon, 
which is received from the builder, is thoroughly ex- 
amined, and filling up or stop[)ing any cracks or flaws 
found in the body parts constitutes the first work of the 
varnisher. 

The varnisher prepares hot glue, takes finely-picked 
flax, dips this into the glue, and tills the cracks with it. 
It is allowed to dry thoroughly, and all the superfluous 
glue is then removed. 

When this operation is finished, and the different parts 
of the body have been smoothed, the next work is pro- 
ceeded with. 

Soaking with linseed oil — This is done to prevent 
moisture from penetrating. A uniform layer of linseed 
oil is applied, and as soon as the first coat has become 
thoroughly dry the second coat is laid on. 

Puttying {filling up).— It may happen that depressions 
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ave found in the panels, and to remove them they are filled 
up with putty. When the putty hag become perfectly dry, 
the priming coat is laid on. 

Laying on the priming coat. — The so-called priming 
coat consists of a mixture of finely rubbed ochre, finely 
rubbed umber, linseed oil, oil of turpentine, white litharge, 
and copal varnish, in such proportions that the entire mass 
can be easily applied without being too thin. This prim- 
ing coat is then laid on the body of the carriage. The 
first coat, when dry, is succeeded by six or seven other 
coats, buf one coat must always be entirely dry before the 
next is applied. The coat may be considered dry wheq 
the finger-nail leaves no impression. Finely powdered 
pumice-stone is generally mixed with the last of the 
priming coats. This causes the coat to be granulated, and 
facilitates the pumicing of the article. 

Then follows: — 

Pumicing the groinul — This is done with porous 
and fibrous pumice-stone, ground smooth on one side. 
Several pieces, some round and some square, are required 
for this. Attention must be paid that the piece of pumice- 
stone which is used for pumicing is always sharp enough. 
If it does not take hold, it is rubbed with another piece of 
pumice-stone until it has become entirely sharp. 

The greatest care must be observed in pumicing the 
panels that not a single place remains untouched ; for this 
reason the pumiced place must be frequently washed off 
with clean water, so as to be a^e to observe whether it 
has been sufficiently pumiced, or whether the work has to 
be continued. The ground should become as smooth as 
glass, and after it has been washed off it should be 
thoroughly dried with chamois skin. 

Ground coat (diaguue coat) and its application.— 
is composed of white lead, with # mixture of linseed oil 
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and oil of turpentine, a small quantity of very fine white 
litharge and amber Ijicquer. 

One or two coats of this paint are given, but it must 
never be laid on too thick. Here, also, the first coat must 
be thoroughly dry before the second is laid on. 

Pumicing the disguise coat. — This is accomplished best 
by using very finely powdered pumice-stone and a piece 
of felt or cloth and water. Pumicing is continued until 
no more inequalities are observed in the surface, when the 
places are washed off with a sponge and carefully dried. 

Laying on the principal color. — The color which is 
to be given to the carriage must be very finely rubbed 
together with a mixture of linseed oil and turpentine, the 
siccative is then added, and the paint carefully protected 
from dust. When it is to be used either amber varnish 
or copal varnish is added. Of this, three or four coats are 
given. But two, or, at the utmost, three coats are suffi- 
cient, if the paint is to receive a glazing. Two or three 
coats of glazing are laid on when the coats of paint have 
become thoroughly dry. The glazing used for this pur- 
pose must be very finely rubbed with fat-oil varnish, and 
allowed to settle, so that the upper part forms a colored 
varnish. Special care must be observed in laying on the 
glazings uniformly ; and if this is done, they stand like a 
mirror upon the paint when they have become dry. 

Pumicing the principal paint. — Shave-grass (horse- 
tail) and very finely powdered pumice-stone are used for 
this purpose, and felt and powdered pumice-stone later on. 
The purpose of doing this is to remove all inequalities of 
surface which may have been formed. When all the parts 
have been pumiced, they are washed with clean water, 
and carefully dried with chamois skin. 

The next work is — 

decorating and striping . — Generally this consists only 
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of narrower or wider stripes of different colors, gold bor- 
ders, and coats of arms. The paint, used for striping is 
generally rubbed together with linseed oil and oil of tur- 
pentine, and compounded with a small quantity of finely 
powdered sugar of lead. It is generally laid on with the 
so-called drawing brush, and requires great skill and a 
sure hand. 

For coats of arms and gold-ground the finest yellow 
ochre is rubbed together with a little white lead in old 
but entirely clear linseed oil, w^hich must not be of too 
great consistency. If this mixture is applied, and allowed 
to dry for eighteen to twenty hours, the coating is ready 
for the gold. 

All the decorations must be smooth and even, or they 
will suffer injury when the varnish is pumiced. 

Layimj on the varniHh,< — As soon as the stripes and 
other decorations are dry, they are wiped off with a moi^t 
chamois skin to remove any dust which may have settled 
upon them, and a coat of varnish is then qujckly laid on. 
The coat is repeated two or three times. When the var- 
nish has become somewhat dry in the shop, the carriage 
is brought into the air and sun, but it must be frequently 
turned about so that it will dry uniformly. 

When the last coat of varnish is dry — 

Pumicing and polishing arc commenced. This is done 
with very finely powdered pumice-stone, and a piece of 
felt or chamois skin. When this l^s been done — 

The last coat of varnish is laid on with quick, uniform 
strokes. This last coat is not pumiced. 

Varnishing of Furniture, Cases, Instruments, etc. 

Wooden ^ articles. — The principal rule for varnishing 
these, is that the respective artifles are pumiced and 
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thoroughly smoothed; this may be done with pumice- 
stone and shave-grains (horse-tail). Then all the defective 
places are puttied up with a putty consisting of sawdust 
and glue, and what is superfluous of this is carefully re- 
moved. Then the scraper is used, and when the work 
has been done thoroughly, the surface is rubbed smooth 
with a suitable piece of pumice-stone. It is advisable to 
repeat the pumicing with ])Owdered pumice-stone to pre- 
vent any place from remaining untouched, and then to go 
over it with shave-grass, which will make the respective 
places entirely smooth. 

When the ground has been pumiced smooth, the follow- 
ing points have to be taken into consideration : — 

a. If it is desired to preserve the natural color of the 
wood, one or more coats of varnish are laid on at once; 
the coat of varnish is either left as it is, or it is pumiced, 
and the wood receives another coat of varnish, and this 
lust coat is polished. 

h. If the articles are to be stained, one of the stains, 
the receipts for which have previously been given, is used 
for the purpose. When the stain is dry, the articles re- 
ceive from four to five coats of colorless varnish, and the 
work is finished by polishing the last coat. 

c. Wooden articles may also first be coated with glue 
or linseed oil, and can then be varnished with the various 
colored varnishes. 

d. The articles to be varnished are veined, either with 
color prepared with size (glue-w^ater), beer, or vinegar, 
or with linseed oil. These arc rubbed together with a 
yellow, reddish-brown, brown, or other pigment, accord- 
ing to the natural color of the wood which is to be imi- 
tated. When the work of sizing the article is finished 
and the coat is entirely dry, the articles are pumiced and 
receive then three or four coats of varnish. 
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€. Sizing for mixing the color is best prepared by boil- 
ing about 2 ozs. of glue in 1 pint of water, and adding a 
small quantity of a decoction of garlic or wormwood. 
The article to be varnished receives three or four coats of 
this. It is claimed that a decoction of garlic or worm- 
wood will prevent the wood-worm from attacking the 
articles. When the coat of sizing is dry, it is rubbed off 
with shave-grass. The so-called chalk ground is obtained 
by mixing very fine whiting with the sizing, and by lay- 
ing three or four coats of this on the article. The ground 
is pumiced with pumice-stone and water. When all has 
been pumiced smooth and thoroughly cleansed, three or 
four coats of paint are laid on, and when this is entirely 
dry it is rubbed with shave-grass, cleansed, and varnished 
with volatile varnish. 

/. The priming coat of oil-paint is put on the articles 
to be varnished in the following manner : The articles are 
first coated with hot, well-boiled linseed oil; they then 
receive a coat of a mixture of ochre and white lead, rubbed 
together with linseed oil, or, still better, with siccative, 
and when this is dry, are pumiced with pumice-stone and 
water. As soon as all places have been uniformly pumiced, 
a coat of the color which the article is to have is laid on. 
For this purpose it is best to incorporate the pigment in 
as fine a state as possible with good linseed-oil, to reduce 
it with oil of turpentine to the desired consistency, to 
compound it with a small quantity of copal varnish, or 
amber varnish, and then give a coaf of it to the article in 
question. 

When dry it is pumiced with powdered pumice-stone 
and felt, and then the varnish is laid on. Thicker or 
thinner varnish is used for this purpose according to the 
temperature. 
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Therefore, thinner varnish should be used in cold 
weather, and thicker varnish in warm. 

Veining with oil-paint is done in the following manner: 
The article receives first one or two priming coats of oil- 
paint; this, when dry, is pumiced, and the veining is then 
done, either with oil-paint or water-color. The first pro- 
cess is easier than the last. The kinds of wood principally 
imitated are oak, curled maple, walnut, rosewood, and 
mahogany, and, of course, the ground-color to be used 
depends on the kind of wood to be imitated. Those are — 
for oak, white lend and ochre; 
for curled maple, white lead and a small quantity 
of ochre ; 

for walnut, white lead and umber; 
for 7'osewood and mahogany , burnt ochre and col- 
cothar (Indian red). 

The water-colors for veining are prepared by mixing — 
for oak, umber ; 
for curled maple, burnt sienna ; 
for walnut, MmhiiX] 

for rosewood, burnt sienna and umber ; 
for mahogany, sienna, with a little red, 
with water, vinegar, or beer, and they are then laid on 
according to the rules of the art. The veining itself is 
done with a brush or sponge, wooden horn, or leather 
combs, and in modern times also with veining rollers 
made of leather or rubber and provided with the pattern 
of the texture of the wood ; quills and even the fingers 
are also employed for the purpose. The varnish is laid 
on as soon as the veined ground is dry and has been 
pumiced Usually two coats are given, but the second 
should never be laid on before the first is entirely dry. 

If the veining is to be done with oil-paint, a priming 
coat of water-color is first laid on, and this is rubbed in 
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with linseed oil as soon as it has become dry. The vein- 
ing is done with a camel’s-hair brush,, and the above-men- 
tioned colors mixed with linseed oil. 

The work is glazed as soon as the veining is dry. This 
is done with umber, sienna, crimson-lake, or even carmine- 
lake, for very fine articles. The articles are then var- 
nished, but not before the glazing is dry. 


Lacquering Articles of Tin and Other Metals. 

The lacquering of tin and other metals diflfers from that 
of wood. The first require far fatter varnishes than the 
latter. They are dried in especially constructed ovens 
(lacquering ovens). 

The usually rough, articles of tin must be thoroughly 
smoothed and pumiced before they can be lacquered, when 
they receive a coat of linseed oil, and are thoroughly dried 
by a strong beat. They then receive four or five primary 
coats, are again thoroughly dried, and then pumiced with 
pumice-stone and water until the surface is as smooth as 
a mirror. When these important operations have been 
finished the principal color is laid on. This is rubbed 
together with linseed oil and oil of turpentine, and com- 
pounded with copal varnish. The articles receive at least 
three or four coats of this, but every coat must be 
thoroughly dry before the next one is laid on. When 
the last coat has become as hard a| stone the article is 
pumiced with powdered pumice-stone and shave-grass, 
the various decorations are put on and allowed to dry, 
and the article is then varnished with copal varnish. 
When this coat is dry the article may be pumiced with 
powdered pumice-stone and felt; it is then thoroughly 
cleansed and carefully dried, and finally receives one or 
two coats of varnish. It is absolutely necessary that all 
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the described operations should be carried on with the 
greatest care. 

What has been said of tin-ware applies in general also 
to articles of iro7} and steel, only they require less prepa- 
ration. When they are ground smooth and polished, it is 
only necessary to give them a coat of oil-varnish, which 
is allowed to dry hard, and then the same process is 
carried on as has been described for tin-w'are. 

Articles of copper, brass, and zinc require a fat, pliant 
varnish, and specially careful treatment. As most of 
these articles arc soldered and possess more or less fatty 
matter, the first care must be to free them from this. 
This is done by thoroughly rubbing the articles wnlh 
sawdust. They are then cleansed and treated with fat 
and well-drying paints and varnishes, and dried at a 
moderate degree of heat. Pumicing and cleansing are 
done in the same manner as has been described for tin- 
w'are. 

The colors mostly used in lacquering the above-named 
wares are — 

Black — This color is produced either by giving the 
article a coat of fine calcined lampblack mixed with linseed 
oil, or by giving it at once a coat of asphaltum varnish. 
For Common articles the ordinary asphaltum varnish may 
also be used to advantage upon iron, copper, zinc, etc. 
Both methods are good, and the coats dry quickly. 

Brown is produced by laying on a priming coat of 
Venetian red mixed with a small quantity of calcined 
lampblack. When dry it receives a coat of glazing. 

Red . — A mixture of cinnabar, linseed oil, and oil of 
turpentine is prepared for this, and mixed with a small 
quantity of copal varnish. The article receives from three 
to four coats of this, is thoroughly dried, and then glazed. 

The glazing is prepared by rubbing fine carmine-lake 
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with linseed oil and oil of turpentine, and mixing it with 
some copal varnish. This is allowed jto stand quietly for 
a few days. The liquid part is then poured off from the 
sediment, and the painted articles are coated quickly and 
uniformly. Usually two or three coats are required ac- 
cording as the color is to be light or dark. Strong heat 
must be used for drying the articles, as the glazing is 
difficult to dry. When it is thoroughly dry it is pumiced 
and then varnished. 

Green is produced with mineral green. The treatment 
is the same as given for red, only green is frequently 
mixed with yellow and white. The articles to be lac- 
quered receive first a white priming coat. Dark green is 
prepared with Naples green and glazed with verdigris. 
This color should not be exposed to a great heat. 

Yellow, chamois . — By chamois-yellow is meant a mi.x- 
ture of white, yellow, and red. Chrome-yellow also does 
excellent service for yellow. Two or three coats are suffi- 
cient. 

Blue. — A mixture of Paris blue and white, or ultra- 
marine and white, is used for a blue priming coat, accord- 
ing as the color is to be light or dark. Jt is glazed with 
either Paris blue, ultramarine, or cobalt blue (Tbenard’s 
blue). 

Other colors are treated in the same manner. A few 
coats are generally sufficient for covering, and it is then 
only necessary to lay on the lacquer^ 

Marbled ground is produced by pumicing the articles, 
which have first received a black priming, by rubbing 
them with oil of turpentine, and exposing them to heat. 
Then a sharply cut bristle brush is soaked with oil of 
turpentine, and the hot articles are sprinkled with it. It 
is advisable to hold the articles at some distance to pre- 
vent the fine drops from falling upof them. The drops 
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falling upon the article scatter and form a ring on the 
edge. Gold or silver bronze is laid upon these rings 
before they become entirely dry. What is superfluous is 
rubbed off after they have become dry. 

2'ortoise-shell grouvd is produced by giving the article 
a one>colored ground of vermilion, or any other fine 
brown-lake. When this coat is dry it is pumiced and 
glazed with carmine-lake. The following method is then 
observed : The wick of an oil-lamp is screwed up higher 
than usual, so that it commences to smoke, and more or 
less dark places are produced upon the still wet glazing 
by holding the article over the wick of the lamp and turn- 
ing it to and fro. When the desired spots have been pro- 
duced in this manner, pumicing is commenced, and the 
article is then varnished. 

Rosewood grovnd is imitated by giving the article, upon 
which the ground is to be imitated, a priming coat of cal- 
cined lampblack. This is allowed to become thoroughly 
dry, and is then pumiced. On the other hand, a paint of 
Venetian red and carminc-lake, or vermilion and carmine- 
lake, is prepared with linseed oil, and the article is veined 
W'ith a brush according to a sample of a polished piece of 
rosewood. When this is dry it is glazed with carmine- 
lake, varnished and pumiced. 

Decorations with copperplates and lithographs . — The 
apparatus consists of a plate, which is etched for reprint- 
ing. When the apparatus is prepared, the following 
method is observed ; — 

First a printing ink of linseed oil is prepared, which 
is mixed with Frankfort black. The ink must possess 
great consistency. The plate is heated and some of the 
ink is put uniformly upon the etched parts with the finger; 
the greater part of the ink is wiped off, and the plate is 
cleansed with lye. When this has been done the plate is 
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brought into the press, a previously moistened paper is laid 
upon it, this is covered with a cloth folded several times, 
and then drawn through the press.' The paper is then 
carefully removed, moistened with water, and laid upon 
the article. The impression of the copperplate is imprinted 
upon the article by a small roller covered with cloth, and 
the paper is then removed. 

The same manipulation is used for lithographs. 

Bronze-painting is done with inetal-dust, genuine gold 
leaf, silver bronze and gold bronze, mostly upon black 
ground. Parisian camel’s-hair pencils are used for the 
purpose; the bronze is rubbed in with a piece of felt upon 
the previously prepared ornamentation. Patterns cut out 
of oiled paper are used for the decorations, Genuine leaf 
gold is laid upon the varnished places while still moist. 
All these operations require great skill, and this the work- 
man can only acquire by constant practice. 

Varnishing of leather differs essentially from that of 
tin-ware and articles of metal. One of the main points is 
to use a pliant varnish which will stand being bent in any 
way, will neither break off nor crack, and yet possess the 
necessary degree of hardness. 

The outside of the leather to be varnished must have 
been well finished and rubbed with train oil. It is then 
stretched upon a frame, somewhat moistened and pumiced, 
and smoothed with a piece of pumice-stone and with 
pumice powder. 

When the leather is dry, a coat€>f varnish, made of lin- 
seed oil, is laid on. The manner of preparing this varnish, 
which is generally done by the workman himself, bas 
been fully described under “ blue lacquer.” 
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Simple Process of removing a coat of Varnish, etc,, from 
Tihned Metal Plate. 

BY D. n, EMSMANN, OF STETTIN. 

About twenty-five years ago, I accidentally brought a 
varnished tin box in contact with leather through which 
mercury had been pressed, and found, to my surprise, that 
the varnished surface of the box came off in its entirety 
in the form of a delicate leaf, I was sorry that 1 
had damaged the beautifully ornamented box, but as it 
had been already injured, I experimented also with the 
Remaining surface, and succeeded in removing everywhere 
the coat of varnish without tearing it. 

The explanation of tliis phenomenon was simple. The 
box was made of tinned sheet-iron, and the coat of varnish 
had been partly broken off on the edges ; the mercury re- 
maining on the leather had formed an amalgam with the 
tin ; a fluid layer had been formed between the surface of 
the iron, and in consequence of this the leaf of varnish, 
floating, so to say, upon the fluid, could be removed with 
the greatest ease. 

The question now arose, whether this phenomenon 
could be used to advantage in any manner, and several 
experiments were made for this purpose. I painted 
tinned sheet-iron with oil-varnish, and in doing this I 
handled the brush always in one direction. When this 
coat of varnish had become dry, in a few days, I laid on a 
second coat in a direction crossing the first at a right angle. 
When this coat had become dry a cut was made with a 
knife through the varnish down to the tin, and some 
mercury was dropped on this ; the entire layer of varnish 
came off, and showed a parchment-like smooth surface on 
the side which had touched the tin. 

21 
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When the mercury had evaporated I again put a coat of 
oil-varnish on the same tin, and repeated the operation in 
the above described manner until a layer about 0.039 inch 
thick had been formed. This required quite a consider- 
able time on account of the varnish drying but slowly. 

I obtained, however, a plate like strong leather, with a 
surface as smooth as a mirror. 

From the obtained leather I cut rectangular triangles 
and rulers for mathematical instrument cases. But as 
these were not very solid, but rather brittle, I stretched a 
sheet of paper over a frame, and coated it repeatedly on 
both sides in the above-mentioned manner, and obtained 
in half the time sheets of any desired thickness, which, * 
on account of the enclosed paper, proved to be more suit- 
able for the indicated purpose, but bad not so smooth a 
surface. 

This matter may now be inquired into further, as by 
this short statement I only intend to incite to further re- 
searches. 

Very likely leaves of any desired size and thickness, 
and of various substances, can be produced in this man- 
ner, which may prove especially useful for certain pur- 
poses. Paper covered on both sides with a layer of oil- 
varnish, and then coated with size, answers all the 
purposes of parchment. It is possible that a substance 
might in this manner -be prepared which, in many cases, 
could be used as a substitute for leather. 
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Bombay mastic, 60 
Bone, gold-yellow stain for, 362 
green stain for, 302 
red stains for, 298, 299 
Bookbinder's brown varnish, 193 
colorless varnish, 193 
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collodion lacquer for, 183 
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tion of oil, 25 

Chlorine, bleachinfr oil with, 32, 33 
shellac with, 50, 57 
discovery of, 28 
Chloroform, 81, 82 
Chrome-yellow, 208 
Church, A. H., process of prepar- 
intf mastic varnish by, 170 
Church oak varnish, hard, 155 
Cinnabar or vermilion, 200 
Cloifz, observations by, on oils, 7 
Coal oil, light, 83, 84 
Coats of arras, paint for, 312 
Coils, large, Insulating varnish 
for, 232 

Collodion lacquer for bottles, 183 
preparation of, 182, 183 
solution, preparation of, 183 
varnish for maps, 183 

for pasteboard articles, 
183 

for pliotographic pur- 
poses, 183 
varnishes, 183-184 
Cologne spirits, 78 
Colophony, 07 

detection of, in shellac, 58, 59 
Color, laying on the, 306 

principal, laying on the, 311 
Colored printing inks, 357-259 
Coloring-matters, 85-94 
of varnishes, 162, 163 
Colors, aniline, 93, 94 
reslnate, 94, 318, 219 
used in lacquering tin and 
other metals, 817, 818 


Comb-makers, lacquer for, 283 
Composition varnish-basis, 250, 251 
Copaiba varnish, 237, 228 
Copal, 47-51 

and amber, plant for fusing, 
115, no 

amber spirit varnish, 165 
amber, Violette’s re- 
searches on. Ill 
and dammar varnish, 169 
and turpentine spirit varnish, 
167 

detection of, in amber, 47 
properties of, 50, 51 
rnastitig of, 105, 106 
spirit varnish, 160 

elastic, 107, 168 
pale, 106 

with camphor, 160, 
167 

varnishes, 100-168 
varnish, 146-154 

colorless, 153, 154 
fat, apparatus for the pre- 
paration of, with- 
out boiling, 150-153 
by boiling, 147-150 
witliout boiling, 150- 
153 

Copper, lacquering articles of, 317 
plate printing inks, 259-261 

coloring- matters 
for, 260, 361 

plates and lithographs, deco- 
rations with, on tin and 
other metals, 319, 320 
and maps, insoluble var- 
nish for, 233, 234 
varnish for, 233 
Copperas, 101 

bleaching oil with, 30 
Cornices, gilt, varnish for, 383 
Cotton-seed oil, 8, 41, 43 
qualities of, 41, 43 
Cowdl copal, 49, 50 
Crystal water varnish, 337 


D ammar, si, 53 

and copal varnish, 169 
artificial, 51, 52 
spirit varnishes, 168-170 . 
varnish, 168, 169 

elastic, for photographs, 
169, 170 
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Decoloration or bleaching of var- 
nishes, 160-162 

Decorating and striping, 311, 312 
Deeds, sealing-wax for, 292, 293 
Diethyl ether, 79, 80 
Dioxide or peroxide of manganese, 

Diplomas, sealing-wax for, 293 
Disguise coat and its application, 
310, 311 

pumicing the, 311 
Dissolving, roasting, and distilling 
of resins, 102-116 
Distillation of resins, 105-111 
Distilling, roasting, and dissolving 
of resins, 102-116 
Document lacquer, 181, 182 
Documents, gutta-percha varnish 
for, 181, 182 
sealing-wax for, 293 
Dragon’s blood, 85, 86 

adulterations of, 85, 86 
Drier, patent, 101 
zumatic, 101 

Driers for converting oils Into 
siccative or boiled oils, 95-101 
Drop black, 259, 260, 270, 271 
Drying oil, new, 222, 223 

oils, conversion of resin oils 
into, 221, 222 

Dumcko and Schrader’s ozone 
process, 133 
Dutch dammar, 51, 52 

furniture varnish, 189, 190 
gold varnish, 198, 199 


E ast INDIA copal, 48 
Indian annotto, 89 
Indies, extraction of castor- 
oil in the, 39 
Eau de Javelle, 32 
de Labarraque, 32 
Ebony lacquer for woodwork, 190, 
191 

Editions de luxe, composition var- 
nish- basis for, 250 
Eitner's lustrous lacquer for 
leather, 205 
Elaldin test, the, 7 
Elastic copal spirit varnish, 167, 
168 

dammar varnish for photo- 
graphs, 169, 170 


Electricity, preparation of sicca- 
tive oils by the action of oxygen- 
yielding Qiixtures of gases ex- 
posed to, 133-137 
Eleml, 68, 64, 265 

adulteration of, 64 
and amber spirit varnish, 165 
Eisner’s process of bleaching 
shellac, 57 

Embossing wax for engravers, 293 
Emery, 309 

Enamelled sealing-wax, 293 
Engravers, embossing wax for, 293 
English durable gold lac varnish, 
196 

polish, 180, 187 
red furniture varnish, 189 
Ensmaun’s process of removing a 
coat of varnish, etc. , from tinned 
metal plate, 321, 333 
Esters, resinate, 71 
Ether, 79, 80 
Ethyl alcohol, 77, 78 
oxide, 79, 80 

Evrard’s process of purifying oil, 
34 


F acing putty, 296 
Fat, non-drying, 6 
• oils, 4-43 

or oil varnishes, preparation 
of, 146-155 

Fats, base of most, 5 
constitutidu of, 5, 6 
rancidity of, 6 
Ferrotype varnish, 202 
Ferrous sulphate, 101 

bleaching oil with, 30 
Filllng-up, 309, 310 
Filtration of varnishes, 159, 160 
Flake-white, 273, 274 
Floors, varnish for, 195 
Frame rwouldings, colored var- 
nishes with gold lustre for, 195, 
196 

Frames, German gold, varnish for 
restoring whitened, 198 
imitation gilt, dead ground 
for, 233 

Frankfort black, 269, 260, 270, 271 
French polish, 187 

for Carved work in fuml- 
l^ure, 188 
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French putty, 296 
saffron, 91 

sandarac lac varnish, 200 
Frledlein's copaiba varnish, 227, 
228 

Furniture and picture frames, 
brown and black, matt lac- 
quers for, 231 

cases, instruments, etc., var- 
nishing of, 313-316 
Dutch varnish for, 189, 190 
English red varnish for, 189 
French polish for carved work 
in, 188 

sandarac varnish for, 189 
solutions of shellac for polish- 
ing. 185 

varnishing of, 309-313 


G aboon copai, 49 
Gamboge, 88, 89 
Gatinals saffron, 91 
German sandarac, 61 
Gliders, caoutchouc varnish for, 
180 

Gilding on wood, varnish for pre- 
serving, 199 

Gilt articles, lacquer for, 234 
cornices, varnish for, 233 
frames, imitation , dead ground 
for, 333 

Glass, caoutchouc varnish for, 180, 
181 

Glaze for barrels, 235- 
Glazing, 816 
Glue varnish, 227 
Glycerides, 6 
Glycerin, 5 

Gold-colored lacquer for brass 
watch-cases, etc., 209 
Gold frames, German, varnish for 
restoring whitened, 198 
ground, paint for, 812 
varnish, 199 
lacquer, 196 

for metals, 209 
for tin-plate, 209 
(mixed), 234 
lac varnish, 196, 235 
amber, 197 
English durable, 196 
fat, 199 

mixed, 197, 198 
Thomson’s, 197 


Gold lac varnish which does not 
fade, 197 

resin soap varnish for print- 
ing in, 251 
varnish, 284 

Dutch, 198, 199 
yellow stain, 302 

Goyneaii’s composition varnish- 
basis, 250 
Grain lac, 53 
Green pigments, 209 
printing Ink, 259 
sealing-wax, 288 
stain, .302 

vitriol, bleaching oil with, 30 
Ground coat and its application, 
810, 311 

colors for imitations of wood, 
315 

I pumicing the, 310 
I Guenther’s lacquer for leather, 
205 

Gutta-percha, 74-76 

and caoutchouc, 71-76 
properties of, 75, 76 
varnish, 181 

varnish for coating docu- 
ments, maps, etc., 181, 
182 

for leather, 183 
varnishes, 181, 182 
Gypsum, 373 


H ard church oak varnish, 155 
copal, 48 

drying varnish, 316 
wood filler, 296 

Hare’s colorless varnish for photo- 
graphs, 202 

Harness and shoe edges, black 
varnish for, 206 
brown lacquer for, 206 
Harness-makers, lacquer for, 204 
Hartshorn, prepared, 309 
Hay saffron, 91 

Helbig, Bertling & Reinlke’s var- 
nish which resists acid, 238, 
2*9 

Held’s gold lac varnish, 235 

mastic varnish for pasteboard 
articles, 171 

varnish for pasteboard articles, 
234 

Hemp oil, 8, 38, 39 



328 


INDEX. 


Holzwloh and Ziniraermanu’s ap- 
' paratusee for the prodwction 
of siccative or boiled oil, 137- 
140 

Horn, black stain for, 299, 300 
i;rcen stain for, 302 
red stains for, 298, 299 
tortoise-shell stain for, 302 
yellow stain for, 301 
Horse- tail, 309 

Hydrate of protoxide of manga- 
nese, 98 

of sesquioxide of manganese, 
98 

Hydrogen, peroxide of, bleaching 
oil with, 30, 31 


ILLUSTRATIONS, printing ink 
1 for, 256 
Indian red, 266, 267 
Indigo, 92 

carmine, 92, 93 
grinding of, 255 

Ink, printing, manufacture of, 
238-261 

Instruments, cases, furniture, etc., 
varnishing of, 312-316 
Insulating varnishes, 231, 2^12 
Iron and steel, lacquering articles 
of, 317 

asphaltum lacquer for, 175 
black lacquer for, 175 
lacquer for, 210 
reds, 266, 207 

tar and asphaltum varnish 
for, 207 

work, varnish for, 212 
Isinglass and chalk, putty of, 
296 

Ivory, gold yellow stain for, 302 
green stain fot’, 302 
red stains for, 298, 299 


J ANSSEN’S retouching varnish, 
202 

Japan, black, for tin lanterns, 
2U 

flow ft r tin, 214 
ground, black, 213, 214 
transparent, 214 

Japanese lac varnish, imitation of, 
231 

varnlsbes, superiority of, 1, 2 


K ALA dammar, 52, 58 
Kauri copal, 49, 50 
Kawrie copal, 49, 50 
Knecht’s composition varnish- 
basis, 251 

Koerting’s air-suction or steam- 
jet suction apparatus, 34, 35 


L abels, varnish for, 233 
Lac-dye, 54, 66 

Lacquer, black, for leather, 203*, 
204, 205, 200 
blue, for leather, 204 
brown, for harness, 206 
cheap glossy, for leather, 203, 
204 

for basket and wicker-work, 
190 

for brown leather shoes, 200 
for harnesB-makers, 204 
for iron, 210 

for leather, Guenther’s, 205 
for philosophical instruments, 
211 

for steel, 211, 212 
for tinsmiths, 208 
from hard rubber, 180 
gold-colored, for brass watch- 
cases, 209 

green iridescent, for leather, 
206, 207 

lustrous, for leather, 205 
military, 174, 176 
Paris, 1^5, 186 
photographers’, 202 
universal, 220 

Lacquering and varnishing, 304- 
320 

art of, 295-320 
general rules 
for, 304, 805 
articles of tin and other 
l^etals, 316-319 

Lacquers and varnishes, miscella- 
neous, 217-237 
universal use of,l 
volatile or spirit, 
directions 
for prepar- 

fel’ 

or spirit, pre- 
paration of, 
156-216 
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Lacquers, bookbinders’, 193, 193 
brilliant, 317, 218 
celluloid, 230 
definition of, 3 
for brass, 208, 209 
for cabinet-work, 191 
for metal, 307, 208 
from black or Kala dammar, 
52, 53 

matt, for brown and black i 
picture-frames and furui- : 
ture, 321 

Lampblack, 209, '270 i 

preparation and properties of, i 
252, 358 

Lead, acetate of, 96 

compounds of, 95-97 

disadvantafres of, 96, 07 
oil without boiling, 138, 124 
oils, 121-124 
rod, 96 

oxide of, 96 
sugar of, 96 

sul pliate of, bleaching oil w itli , 
80 ‘ ) 

Leather, asphaltum lacquer for, i 
174, 175 

black stain for, 300 
blue stain for, 300 
brown stain for, 808 
caoutchouc varnish for, 180 
cochineal stain for, 299 
green stain for, 802 
gutta-percha varnish for, 183 
red stain for, 29J^ 
varnishes ior, 208-207 
varnishing of, 830 
violet stain for, 803 
yellow stain for, 301, 303 

Lehman’s new method of boiling 
varnish and fusing copal by 
means of superheated steam, 
112-116 

Light coal-oil, 83, 84 
oil, 83 

Linoleic acid, 6 
Llnoleln, 6 

Linseed, adulterations of, 9, 10 
constitution of, 10 
oil, 8, 9-36 

adulterations of, and tlicir 
detection, 14-16 
and caoutchouc lacquer, 
178, 179 


Linseed oil and resin, varnish- 
basis from, 346, 347 
apparatus for boiling, 118- 
131 

behavior of, with oxvgen, 
13, 18 

bleaching of, 28-36 
boiled, substitutes for, 340 
varnish-bases with, 
348, 349 

boiling of, lor printing 
ink, 339, 340 

chemical puiification of, 
23-38 

crude, varnish-bases with, 
249, 250 

detection of, in nut-oil, 
88 

elementary composition 
of, 13 

operation of boiling, 117- 
121 

oxidation of, 13 
properties of, 11, 13 
pure, printing ink from, 
240-246 

putty with, 300 
reasons for boiling, 18 
soaking with, 309 
test for the drying quali- 
ties of, 14 
varieties of, 10 
Liquid bronze, 332 
Litharge, 95 

and red lead oil, 123 
oil, ordinary, 121-123 
Lithographs and copper- plates, 
decorations with, on tin and 
other metals, 819, 330 
Liitke and MUthel’s process of 
preparing siccative oils, 133-137 


M adder lake, sos 

Magnesia, carbonate of, 373 
Mahoganj , ground-color for, 315 
polish, m 
stain, 297, 298 

Manganese, borate of, 98-100 

manganese oil 
with, 134-136 
compounds, 97-100 
hydrate of protoxide of, 98 
of sesquloxide of, 98 
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Manganese oil with borate of man- 
ganese, 134r-136 
pyroflulsite, 137 
sesquioxide of 
manganese, 136, 
137 

oils, 134-127 

peroxide or dioxide, 97, 98 
protoxide of, 98 
sesquioxide of, 98 

mani^anese oil with, 126,' 
137 

Manilla copal, 50 
Maple, curled, ground-color for, 
815 

Maps and copper-plates, Insoluble 
varnish for, 383, 384 
collodion varnish for, 183 
gutta-percha varnish for, 181, 
183 

Marbled ground for tin and other 
metals, 818, 819 
Mastic, 59, 60, 265 
varnish, 171 

Held’s for pasteboard arti- 
cles, 171 

very transparent, for oil ' 
paintings, 171 
varnishes, 170, 171 
Materials, raw, 4-94 

classification of, 4 
Mayor’s experiments in clarifying 
oil, 28 

Melting apparatus for sealing-wax, 
277-279 

points, solubility, and specific 
gravity of resins, 68-70 
Metal, lacquers for, 207, 308 

plate, tinned, removing a coat 
of varnish from. 321, 332 
Metal-workers, varnish for, 210, 
2U 

Metallic articles, solution of shel- 
lac for, 185 

Metals, black varnish for, 310 
dead varnish for, 309 
gold lacquer for, 309 
green varnish for, 312 
varnishos for, 307-314 
Methyl alcohol, 78, 77 
Mill for grinding the pulp, 354, 355 
mixing, 353, 254 

Miller’s universal spirit varnish, 
191 

Mineral yellow, 068 


Minium, 96 

oil prepared with, 133 
or reel lead, 366 
Mixing mill, 353, 354 
Monkhoven’s retouching varnish 
for negatives, 201 
Monmory and Raphanel’s varnish 
for floors, 195 
Moody’s polish, 188 
Mouldings, gilt, varnish .for, 198 
Moulds for sealing-wax, 380-283 , 
Mustard-seed oil, detection of, in 
linseed oil, 14 

Muthcl and Lutke’s process of 
preparing siccative oils, 133-187 


N aphtha residues, varnish 
from, 326 , 

Negatives, photographic, hard lac- 
quer for, 202 
varnish for, 301 
retouching varnish for, 301 
Nell’s carriage varnishes, 215 
Neumann’s cement linseed oil var- 
nish, 233-335 

Newspapers, printing ink for, 256 
Nitrate of bismuth, 278, 274 
Nubian blacking, 305, 206 
Nut oil, 8, 37, 38 

adulteration bf, 38 
detection oi linseed oil in, 38 


O AK, groufid-color for, 316 
varnish, hard church, 155 
pale, 165 
Ochre, 368 

Oil, apparatus for bleaching, 29 
for boiling, with steam, 
127, 128 

boiled or siccative, prepara- 
tion of, 1 1 7-145 
^ preparation of, 

by means of 
ozone, 138 
Zimmermann and 
Holzwlch’s ap- 
paratuses for 
the production 
of. 137-140 

boiling of, with hot air, 132, 
138 

fwith superheated steam, 

izum 
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1 , boiling of, with steam, 127, 128 , 
castor, 8, 39-41 

adulteration of, 40^41 | 

chemical or quick process of 
bleaching, ^ i 

cotton-seed, 8, 41, 42 

qualities of, 41, 42 I 

filter, 21,22 

hemp, 8, 38, 39 | 

lead, without boiling, 123, 124 
light, 83 I 

linseed, 8, 9-3ij i 

adulterations of, and their 
detection, 14-16 | 

apparatus for boiling, 

118-121 I 

behavior of, with oxygen, ; 

12, 13 1 

bleaching of, 28-36 | 

boiled, substitutes for, i 
240 ! 

boiling of, for printing j 
ink, 239, 240 I 

chemical purification of, I 
23-28 ; 

elementary composition i 
of, 12 i 

operation of boiling, 117-1 
121 i 

oxidation of, 13 I 

pure, printing ink from, ! 
240-246 

purification and bleaching 
of, 16-36 

properties of, 1^ 12 
reasons for boiling, 13 
test f«r the drying quali- 
ties of, 14 
varieties of, 10 

'mustard-seed, detection of, in 
linseed oil, 14 

natural or sun process of 
bleaching, 28 
new drying, 223, 233 
nut, 8, 87, '38 
adulteration of, 38 
of amber, 45, 46 
of turpentine, 84, 85 
varnishes, 157, 158 
ordinary litharge, 121-128 
or fat varnishes, preparation 
of, 146-165 

paint, veinlng with, 315, 816 
paintings, very transparent 
mastic varnish for, 171 


I, plant for boiling, for printing 
ink, 240-243 
poppy, 36, 37 

adulterations of, 87 
seed, 8 

prepared with red lead, 123 
-purifying machine by Otto 
Kieck, 18, 19 
cataract, 19, 20 
rape, detection of, In linseed 
oil, 14 

red lead, and litharge, 123 
refining boiler, 23, 23 
resin, adulteration of linseed 
oil witli, 16 

siccative or boiled, preparation 
of, 117-145 
prepai-ation of, by 
means of ozone, 
133 

Zimraermaunand 
Holzwich’s ap- 
paratuses for 
tlie production 
of, 137-140 

varnishes, 2 

Vincent’s steam apparatus for 
boiling, 129-131 
virgin, 37 

Waltow’s process of boiling, 
128, 129 

white siccative, 220, 221 
Is, boiled or siccative, classifica- 
tion of, 121 
oxidizing agents 
(driers) for 
converting oils 
into, 95-101 
constitution of, 5 
drying, 5 

influence of light upon, 7 
extraction of, from the seeds, 
8,9 

fat, 4-42 

detection of, in castor oil, 40,41 
for the preparation of varnish, 
novelties in the treatment 
of, 141-145 
lead, 121-134 
manganese, 124-137 
mechanical contrivances for 
the purification of, 18-28 
oxidizing agents (driers) for 
the conversion of, into sic- 
cative or boiled oils, 95-101 
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Oils, principal, used in the naanu- 
facturc of varnish, 8 
process of drying of, 7, 8 
resin, purification of, and con- 
version into drying oils aiid 
varnish, 321, 222 
siccative or boiled, classifica- 
tion of, 121 
oxidizing agents 
(driers) for 
converting oils 
into, 95-101 

preparation of, by the ac- 
tion of oxygen-yielding 
naixtures of gases ex- 
posed toelectricity, 132- 
137 

vegetable, specific gravities of, 
15 

Oleic acid, 5 
Olein, 6 

Oxide of zinc, 100 
red, 206, 267 

Oxidizing agents for converting 
oils into siccative or 
iKiiied oils, 95-101 
quantities of, requir- 
ed, 100, 101 

Oxygen, absorption of, by drying 
oil, 7 

behavior of linseed oil with, 
19, 13 

Oyster shells, 809 
Ozone, bleaching oil wltbj 30 
preparation of siccative or 
boiled oil by means of, 188 


P AINT, principal, pumicing the, 
311 

pumicing the, 306 
Pale oak varnish, 135 
Palmitic acid, 5 
Para caoutchouc, 73 
Parcel sealing-wax, 287 
red, 286 

Paris blue, grinding of, 255 
lacquer, 185. 180 
wood varnish, 185, 186 
Pasteboard articles, collodion var- 
nish for, 183 
Held’s mastic varnish 
for, 171 

varnish for, 234 
Patent drier, 101 


Permanganate of potassium, 98 
Peroxide of hydrogen, bleaching 
oil with, 30, 31 

or dioxide of manganese, 97, 
98 

Peru balsam, 265 
Petroleum-ether, 2 
Petroleum, first volatile products 
obtained in the fractional 
distillation of, 83, 84 
freeing of, from water, 179^ 
-naphtha varnishes, 158 
use of, as a solvent for caout- 
chouc, 179 

Pfuscher’s mahogany stain, 398 
Philosophical instruments, lacquer 
for, 211 

Photographer’s lacquer, 202 
Photographers, varuishes for, 200- 
202 

Photographic negatives, hard lac- 
quer for, 202 
varnish for, 201 

Photographs, amber spirit varnish 
for, 165 

collodion varnish for, 183 
elastic dammar varnish for, 
169, 170 

Hare’s colorless varnish for, 
202 

retouching 'varnish for, 201, 
202 

Picture-frames and furniture, 
brown and black matt lacquers 
for, 22i 

Pigments, black, 269-271 
blue, 269 
brown, 269 
green, 269 
red, 265-268 

used in the fabrication of 
sealing-wax, 265-274 
white, 271-274 
%ellow, 268 
Pine resin, 64-67 
Plaster of Paris, 272 
Polish, dark-colored, 187 
English, 186, 187 
for carved wood, 188 
French, 187 

for carved work in furni- 
ture, 188 
mahogany, 187 
Jjdoody’s, 188 

ordinary cabinet-maker’s, 186 
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Polish, Vienna, 187 1 Pumlcinp and polishing, 812 

white, cabinet-maker’s, 187, materials used for, 309 
188 Puriflcatlou and bleaching of lin- 

Polishes, colored, 18(5 « - seed oil, 10-3(5 

light-colored, 180 Purple stain, 298 

Polishing and pumicing, 312 Putties, preparation of, 295, 290 
stove for sealing-wax, 283 PuUy, facing, 290 
Poppy oil , 8 , 36 , 37 French , 296 

adulterations of, 37 of isinglass and chalk, 296 

Potassium permanganate and sul- Thompson’s, 295 

phuric acid, bleach- with linseed oil, 290 
ing oil with, 31, 32 Puttying, 309, 310 
for the purification of Pyrolusite, 97, 98 
oil, 25 manganese oil with, 127 

permanganate of, 98 
Pratt, use of resin oil for printing 
ink, proposed by, 248 T)APE oil, detection of, in linseed 

Presses, revolving, printing inks It oil, 14 

for, 260 Raphanel and Moumory’s varnish 

. steam, printing inks for, 256 for floors, 195 
Priming, 305 Raw materials, 4-94 

coat, laying on the, 310 classification of, 4 

pumicing the, 305, 306 | Raymond-Coinbret apparatns for 

Printing ink, blue, 259 the purification of oil, 26-27 

coloring-matters for, 257, Red lacquer for wood, 200 
258 lead, 90 

composition varnish-basis and litharge oil, 123 

for, 250, 251 oil prepared with, 123 

crude linseed oil varnish- oi minium, 260 

bases for, 249, 250 oxide, 266, 267 

for bookwork, 256 of lead, 96 

for Illustrations, 256 pigments, 265-268 

for newspapers, 266 printing ink, 258, 259 

formul® for, 247 sealing-wax, 285-287 

green, 269 stain, 298, 299 

linseed oil and fesin var- Resin, adulteration of linseed oil 
nlsh-basis for, 24(5, 247 with, 16 

manufacture of, 238-281 and linseed oil, varnish-basis 

properties of, 288, 239 from, 24(5, 247 

red, 258, 259 common, 64-67 

varnish-bases with boiled oil, adulteration of linseed oil 
linseed oil for, 248, 249 with, 16 

white, 269 use of, for printing ink, 

yellow, 259 248 

Inks, bases of, 246 varnisb-basiB from, 248 

colored, ^57-259 oils, purification of, and eon- 

copper-plate, 259-261 version into drying oils and 

coloring-matters for, varnish, 221, 222 

260, 261 soap as a substitute for slcca- 

for revolving presses, 256 live, 221 

for steam presses, 256 varnish for printing in 

manufacture of, 252-259 261 

Protoxide of manganese, 98 soaps, 48 

Pulp, the, 254 Tinnevelly, 52, 53 

Pumice stone, 309 varnish, flexible, 172, 178 
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Resin varnishes, cotnmon, 172, 
178 

Resinate colors, 94, 218, 219 
esters, 71 
Resins, 42-71 

apparatus for dissolving, 103- 
105 

for fusing, 106, 107 
for the dry distillation of, 
108-111 

chemical nature of, 48 
classification of, 43 
dissolving of, 102-105 

roasting and distilling of, 
102-116 

distillation of, 105-111 
most important, 48, 44 
recent fossil, 47 
roasting of, 105-111 
table showing the solubility, 
specific gravity, and melting- 
points of, 68-70 

Retouching varnish for negatives, 
201 

for photographs, 
201, 202 
Janssen’s, 202 

Rleck’s oil-purifying machine, 18, 
19 

Roasting, distilling, and dissolv- 
ing of resins, 102-116 
of resins, 105-111 
Roesl’s composition varnish-baels, 
251 

Rosewood, ground-color for, 316 
for tin and other met- 
als, 819 

Rosin, 64-67 
common, 67 

Rubber balloons, varnish for, 235, 
236 

hard, lacquer from, 180 
Ruby shellac, 54 


S AFFRON, 90, 91 
adulterations of, 91 
Sandarac, 60, 61 

lac varnish, French, 200 

pliable, for wood, 189 
varnish for furniture, 189 
Sanders wood, 87, 88 
Savage’s composition varnlsh- 
baols, ^1 

Schaal’s resinate esters, 71 


Scheele, discovery of chlorine by, 
28 

Schrader and Dumcke’s ozone pro- 
cessr, 183 

Sealing-wax, black, 287, 289 
blue, 288, 289 
bronzing of, 284 
brown, 289 
composition of, 262 
derivation of, 262 
drying the materials for, 274, 
275 

enamelled, 292 
fabrication of, 262-293 
lor bottles, 291 
for deeds, 292, 293 
• for diplomas, 293 
for documents, 293 
gilding of, 284 

green, 288 .. 

materials for, 263-270 
melting the mass for, 276- 
280 

moulding the, 280-283 
of dififerent shades of color, 
289, 290 

pigments used in the fabrica- 
tion of, 265-274 
polishing the sticks of, 283, 
284 

preparation of the mass for, 
275, 276 

properties of, 262, 263 
receipts for, 285-293 
red, ■28.5-287 
silvering of, 284 
specialities in, 290-293 
stamping the sticks of, 284 
transparent, 291, 292 
translucent, basis-masses for, 
292 

variegated, 282, 283 
yellow, 287, 288 
Se^ lac, 53 

Sesquloxide of manganese, 98 

manganese oil 
with, 120, 127 

Shave grass, 809 
Shellac, 63-59, 264 

adulteration of, 58, 59 
bleached, 56-58 
properties of, 56 
varnish, 184-200 

Shoe and harness edges, black var- 
ilsh for, 206 
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leather, lacquer for, 

Siccative oil, white, 220, 221 
oils, preparation of, by the 
action of oxygen-yielding 
mixtures of gases exposed 
to electricity, 183-137 
or boiled oil, preparation of, 
117-145 

preparation of, 
by means of 
ozone, 133 
Zirnmermann and 
Holzwich’s ap- 
paratuses for 
the production 
of, 137-140 
oils, classification of. 
121 ’ 
resm soap as a substitute for, 

Sierra Leone copal, 48 
^Ign painters, varnish for, 235 
Soap varnish, 232, 233 
Soft copal, 40 

Solubility, specific gravity, and 
melting-points of resins, 68-70 
Solvents, 76-85 
Spanish saflTron, 01 
Specific gravities of vegetable oils, 
16 

gravity, solubility, and melt- 
Ing-polnts of resins, 68-70 
Spirit or volatile varnishes and 
lacquers, directions for pre- 
paring, 163, 16^ j 

or volatile varnishes and lac- 
quers, preparation of, 156- 
216 

or volatile varnishes, prepara- 
tion of, on a small scale, 158, 
159 ' 

varnish for woodwork, 188, 
189 

universal, J. Miller’s, 191 
^ varnishes, 2 
Spirits, Cologne, 78 
of wine, 77, 78 

varnishes, 166, 167 
rectified, 76 
Stain, black, 299, 300 
blue, 800, 801 
brown, 303 
gold-yellow, 802 
green, 802 


Stain, mahogany, 297, 298 
purple, 298 
red, 298, 299 

tortoise-shell for horn, 302 
violet, for leather, 303 
walnut, 298 
yellow, 301, 802 
Stains, preparation of, 297-303 
Steam ^apparatus, Vincent’s, 129- 

boiling the oil with, 127, 128 
-jet suction or air-suction ap- 
paratus, 34-36 

superheated, apparatus for 
for boiling with, 131- 
lo3 

boiling with, 131-183 
Stearic acid, 5 

Steel lacquering articles 

lacquer for, 211, 212 
Stick an 11 otto, 90 
-lac, 53, 54, 91, 92 
Striping and decorating, 311, 312 
Succinic acid, 46 
Sugar of lead, 96 
Sulphate, ferrous, 101 

bleaching oil with, 

of barium, 273 

of lead, bleaching oil with, 30 
Sulphuric acid and potassium per- 
manganate, bleach- 
ing oil with, 31, 32 
purification of linseed 
oil with, 24 
ether, 79, 80 

Sulphurous acid, bleaching oil 
with, 33-36 ® 


T ar and asphaltuir varnish for 
iron, 207 

-asphaltum varnish, 178;"174 
oil varnishes, 168 
varnish, 225, 226 
Terra-cotta, varnish for, 284 
Test, elaldin, 7 

for amber, 46, 47 
for the drying qualities of lin- 
seed oil, 14 
of poppy oil, 37 
Valenta’s acetic acid, 16 
Thenlus’s composition varnish- 
basis, 261 
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Thompeon’s gold lac varnish, 197 
putty, 295 

Tin and other metals, colors used in 
lacquering, 317, 

318 

decorations on, with 
copper-plates and 
lithographs, 319, 
820 

lacquering articles 
ot, 810-319 
marbled ground ror, 
318, 319 

rosewood ground for, 

319 


Y ALENTA’S acetic acid test, 15 

V Yalta’s black leather lacquer, 

204, 205 

Varnish, cement linseed oil, 223- 
225 

conversion of resin oils into, 
221 , 222 
copal, 140-154 
for bamboos, 190 
for blackboards, 219, 220 
green, for metals, 212 
transparent, 212 
hard church oak, 155 
drying, 216 
bookbinder’s, 191-194 


tortoise-shell ground 
for, 319 

articles, varnish for, 212, 213 
-foil, vartiish for, 228 
Japan flow for, 214 
lacquering articles of, 316, 317 
lanterns, black Japan for, 214 
-plate, gold lacquer for, 209 
Tinned metal plate, removing a 
coat of varnish from, 321, 322 
Tlnnevelly resin, 52, 63 
Tinsmiths, black varnish for, 208 
lacquer for, 208 
Tools and workshop, 303, 304 
Tortoise-shell grouud for tin and 
other metals, 319 
stain for horn, 302 
Toys, varnishes for, 231 
Tralles’s alcoholometer, 78 
Translucent sealing-wax, basls- 
masse^ for, 292 

Transparent sealing-wax, 291, 292 
Tripoli, 309 
Turmeric, 86, 87 
Turner’s lacquer, 194 
lac varnish, 194 
Turpentine, 264, 265 

and amber varnish, 165 
and copal spirit varnish, 167 
boiled, 65, 66, 67 
oil of, 64, 84, 85 

varnishes, 157, 158 
ordinary, 65 
thick or common, 64 
Venice, 65, 66 

adulteration of, 66 

U NITED STATES, extraction of 
castor oil in the, 39, 40 


laying on the, 312 
Lehmann’s new method of 
boiling with superheated 
steam, 112-114 

novelties in the treatment of 
oils for, 141-145 
pale oak, 155 

preparation of, from naphtha 
residues, 226 

principal oils used in the 
manufacture of, 8 
pumicing the coat of, 308 
removing a coat of, from 
tinned metal plate, etc., 321, 
322 

resisting acid, 228, 229 
shellac, 184-200 
Varnishing, 306-308 

aud lacquering, 304-320 
^art of, 295-820 
general rules for, 304, 
305 

of furniture, cases, instru- 
ments, etc., 312-316 
of leather, 320 

of wooden articles, carriages, 
and furniture, 309-312 
wooden articles, points which 
^have to be considered in, 
*313, 314 

Varnishes, amber spirit, 165 

and lacquers, miscellaneous, 
217-287 

universal use of, 1 
volatile or spirit, direc- 
tions for pre- 
paring, 168, 
164 

preparation of, 
156-216 
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Varnishep, asplialtura, 173-176 
benzol, 158 

bleachinj^ or decoloration of, 
160-162 • 
caoutchouc, 176-181 
collodion, 182-184 
coloring of, 162, 163 
common resin, 172, 173 
copal spirit, 166-168 
dammar spirit, 168-170 
definition oT, 2 
fat amber, 1.54, 1.5.5 
coloring of, 1 .55 
filtration of, 159, 160 
for carriages, 214-210 
for leather, 203-207 
for metals, 207-214 
for photograpliers, 200-202 
gutta-percha, 181, 182 
' Japanese, superiority of, 1, 2 
mastic, 170, 171 
oil, 2 

of turpentine, 157, 1.58 
or fat, preparation of, 140- 
1.55 

petroleum-naphtha, 158 
polishing, 308, 809 
spirit, 2 

spirits of wine, 156, 157 
tar-oil, 158 

volatile or spirit, preparation 
of, on a small scale, 158, 159 
Velning, water-colors for, 315 
with oil paint, 315, 810 
Venice turpentine, 65, 06 
adulteration of, 66 
Vermilion or cinnabar, 206 
Vefnls d'or, 234 
Vienna lake, 268 
polish, 187 

Vincent’s steam apparatus, 129- 
131 

Violet stain for leather, 303 
VIolette’s apparatuses for the dry 
distillation of resins, 109- 
111 

researches on amber and copal, 

111 i 

Violins, varnish for, 228 
Virgin oil, 37 

Vitriol, green, bleaching oil with, 
30 

Volatile or spirit varnishes and 
lacquers, directions for prepar- 
ing, 163, 164 
22 


Volatile or spirit varnishes and lac- 
quers, prepara- 
tion of, 15()-216 
vaniishes, prepa- 
ration of, on a 
small scale, 
1.58, 1.59 


W AGNER’S receipts for sealing- 
wax, 286, 287 

Walnut, ground color for, 815 
stain, 298 

Waltow’s process of boiling oil, 
128, 139 

Watch-cases, brass, gold-colored 
lacquer for, 209 
Water colors for veining, 315 
varnishes, 236, 327 
Wax lacquer, 337 
West India copal, 49 
White pigments, 371-274 
printing ink, 2.59 
Whiting, 309 

Wicker-work, lacquer for, 190 
Wiesuer’s method for testing shel- 
lac, 58, .59 

Wire, silk-covered, insulating var- 
nish for, 232 

Wlttstein’s process of bleaching 
shellac, .50 

Wood, black lacquer for, 300 
stain for, 299, 300 
blue stain for, .300 
brown stain for, 303 
carved, polish for, 188 
filler, 296 

green stain for, 302 
imitations of, ground-colors 
for, 815 

pliable, sandarac lac varnish 
for, 189 

red lacquer for, 200 
spirit, 2, 76, 77 

varnish for preserving gilding 
on, li)9 

for the preservation of, 225 
Paris, 185, 186 
yellow stain for, 801 
Wooden articles, varnishing of, 
309-312, 316 

Woodwork, ebony lacquer for, 190, 
191 

spirit varnish for, 188, 189 
Workshop and tools, 303, 304 
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Y ElliLOW piffmcnts, 268 
printing Ink, 259 
sealing-Wax, 287, 288 
Btaiu, 301, 302 


Z anzibar copai, 48 
ZapoD, 183, 184 


Zlmmermann and Holzwlcb’s ap- 
paratuses for the production of 
siccative or boiled oil, 137-140 
Zinc, chloride of, for the purifica- 
tion of oil, 25 
lacquering articles of, 317 
oxide of, 100 
white, 273 
Zuinatic drier, 101 
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ARMENGAUD, AMOROVX, AND JOHNSON. —The Prac- 
tical Draughtsman's Book of Industrial Design, and 
Machinist’s and Engineer’s DraMng Companion: 
Forming a Complete Course of Mechanical Engineering and 
Architectural Drawing. From the French of M. Armengaud 
the elder, Prof, of Design in the Conservatoire of Arts and 
Industry, Paris, and M. Armengaud the younger, and Amo- 
roux, Civil Engineers. Rewritten and arranged with addi- 
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the most useful and generally employed mechanism of the 
cl^iy. By William Johnson, Assoc. Inst. C. E. Illustrated 
by fifty folio steel plates, and fifty wood-cuts. A new edi- 
tion, 4to., cloth $5.00 

ARROWSMITH. — The Paper-Hanger’s Companion 

Comprising Tools, Pastes, Preparatory Work; Selection and 
Hanging of Wall-Papers; Distemper Painting and Cornice-. 
Tinting; Stencil Work; Replacing Sash-Cord and Broken 
Window Panes; and Useful Wrinkles and Receipts. By 
James Arrowsmith. A New, Thoroughly Revised, and 
Much Enlarged Edition. Illustrated by 25 engravings, 162 
pages. (1905) $1.00 

ASHTON. — The Theory and Practice of the Art of Design- 
ing Fancy Cotton and Woolen Cloths from Sample: 

Giving full instructions for reducing drafts, as well as the 
methods of spooling and making out harness Tor cross drafts 
and finding any required reed; with calculations and tables 
of yarn. By Frederic T. Ashton, Designer, West Pittsfield, 
Mass. With fifty-two illustrations. One vol. folio $4.00 
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A Comprehensive Treatise on Perfumery, containing Com- 
plete Directions for Making Handkerchief Perfumes, Smelling- 
Salts, Sachets, Fumigating Pastils; Preparations for the Care 
of the Skin, the Mouth, the Hair; Cosmetics, Hair Dyes, and" 
other Toilet Articles. By G. W. Askinson. Translated 
from the German. Revis^ by W.L. Dudley. 32 illustra- 
tions. 8vo 7 , $5.00 

BAIRD.— The American Cotton Spinner, and Manager’s 

and Carder’s Guide: 

A Practical Treatise on Cotton Spinning; giving the Dimen- 
fflons and Sp^d of Machinery, Draught and Twist Calcula- 
tions, etc; with notices of recent Improvements; together 
with Rules and Examples for making clianges in the size and 
numbers of Roving and Yam. Compiled from the papers 
of the late Robert H, Baird. 256^)p., 12mo .. $1.50 
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BEANS. — A Treatise on Railway Curves and Location of 
Railroads: 

ByE.W, Beans, C.E. Illustrated. 12mo. Morocco $1.00 


BELL.— Carpentry Made Easy: 

Or, The Science and Art of Framing on a New and Improved 
System. With Specific Instructions for Building Balloon 
Frames. Bam Frames, Mill Frames, Warehouses, Church 
Spires, etc. Comprising also a System of Bridge Building, 
with Bills, Estimates of Cost, and valuable Tables Illus- 
trated by forty- four plates, comprising nearly 200 fig^ures. 
Bv William E. Bell, Architect and Practical Builder. 

8vo $5.00 

BERSCH.— Cellulose, Cellulose Products, and Rubber 
Substitutes: 

Comprising the Preparation of Cellulose, Parchment-Cellu- 
lose, Methods of Obtaining Sugar, Alcohol, and Oxalic Acid 
from Wood-Cellulose; Production of Nitro-Cellulose and Cellu- 
lose Esters; Manufacture of Artificial Silk, Viscose, Celluloid, 
Rubber Substitutes, Oil-Rubber, and Faktis. By Dr. Joseph 
Bersch. Translated by William T. Brannt. 41 Illustra- 
tions. (1904) $3.00 

BILLINGS.— Tobacco: 

Its History, Variety. Culture, Manufacture, Commerce, and 
Various Modes of Use. By E. R. Billings. Illustrated by 
nearly 200 engravings. 8vo $3.00 


BIRD.— The American Practical Dyers' Companion; 
Comprising a Description of the Principal Dye-Stuffs and 
Chemicals used in Dyeing, their Nature and Uses; Mordants 
and How Made; with the best American, English, French 
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Hosiery Yarns, F'eathers. Felt Fin, Wool* and 
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Leather, etc., etc., by Wood, Aniline, and other Proce^, 
toeether with Remarks on Finishing Agents, and Instructions 
in the Finishing of Fabrics. Substitutes for Indigo Water- 
Proofing of Materials, Tests and Pimfication of Water. 
Manufacture of Aniline and other New Dye W^es. Harmoniz- 
ing Colors, etc., etc.,; embracing in all over Receipts for 
Cdors and Shades, accompanied by 170 Dyed^mples of Raw 
Materials and Fabrics. By F. J. Bird. Practical ^er 

Author of “The Dyers' Hand-Book. 8vo $4.00 

BLINN. — A Practical Workshop Companion for Tin, 
Sheet-Iron, and Copper-plate Workers: 

Containing Rules for describing various kinds of PaUems. 
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used by Tin, Sheet-Iron and Copper-plate Workers; Practical 
Geometry: Mensuration of Surface and Solids; Tables of the 
Weights of Metals, Lead-pipe, etc.; Tables of Areas and 
Circumferences of Circles; Japan, Varnishes, Lacquers, Ce- 
ments, Compositions, etc., etc. By Leroy J. Blinn, Master 
Mechanic, With One Hundred and Seventy Illustrations. 
12mo $2,50 

BOOTH. — Marble Worker’s Manual: 

Containing Practical Information respecting Marbles in 
general, their Cutting, Working and Polishing; Veneering of 
Marble; Mosaics; Composition and Use of Artificial Marble, 
Stuccos, Cements, Receipts, Secrets, etc., etc. Translated 
from the French by M. L. Booth. With an Appendix con- 
cerning American Marbles. 12mo., cloth $1.50 

BRANNT. — A Practical Treatise on Animal and Vegetable 
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Chemical Properties and Uses, the Manner of Extracting and 
Refining them, and Practical Rules for Testing them; as well 
as the Manufacture of Artificial Butter and Lubricants, etc., 
with lists of American Patents relating to the Extraction, 
Rendering, Refining, Decomposing and Bleaching of Fats 
and Oils. By William T. Brannt, Editor of the “Techno- 
Chemical Receipt Book,’’ Second Edition, Revised and 
in great part Rewritten. Illustrated by 302 Engravings. 
In Two Volumes. 1304 pp. 8vo $10.00 

BRANNT.— A Practical Treatise on Distillation and Rec- 
tification of Alcohol: r 

Comprising Raw Materials; Production of Malt, Preparation 
of Mashes and of Yeast; Fermentation; Distillation and 
Rectification and Purification of Alcohol; Preparation of 
Alcoholic Liquors, Liqueurs, Cordials, Bitters, Fruit Essences, 
Vinegar, etc.; Examination of Materials for the Preparation 
of Malt as well as of the Malt itself; Examination of Mashes 
before and after IFermentation; Alcoholometry, with Numer- 
ous Comprehensive Tables; and m i^pendix on the Manu- 
facture of Compressed Yeast and the Examination of Alcohol 
and Alcoholic Liquors for Fusel Oil and other Iinpurities. 
By William T. Brannt, Editor of “The Techno-Chemical 
Receipt Book.” Second Edition. Entirely Rewritten. Il- 
lustrated by 105 engravings. 460 pages. 8vo. (Dec., 
1903) $10.00 

BRANNT.— India Rubber, Gutta-Percha and Balata: 
Occurrence, Geographical Distribiition, and Cultivation, Ob- 
taining and Preparing the Raw Materials, Modes of Working 
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and Utilizing them, including Washing, Maceration, Mixing, 
Vulcanizing, Rubber and Gutta-Percha Compounds, Utiliza- 
tion of Waste, etc.* By William T. Brannt. Illustrated. 
12mo. A new edition in preparation. 

BRANNT. — A Practical Treatise on the Manufacture of 
Vinegar and Acetates, Cider, and Fruit- Wines: 

Preservation of Fruits and Vegetables by Canning and Evap- 
oration: Preparation of Fruit-Butters, Jellies, Marmalades, 
Catchups, Pickles, Mustards, etc. Edited from various 
sources. By William T. Brannt. Illustrated by 101 En- 
gravings. 575 pp. 8vo; 3d edition Net, $6.00 


BRANNT.~The Metallic Alloys: A Practical Guide: 

For the Manufacture of all kinds of Alloys, Amalgams, and 
Solders, used by Metal Workers’ together with their Chem- 
ical and Physical Properties and their Application in the Arts 
and the Industries; with an Appendix on the Coloring of 
Alloys and the Recovery of Waste Metals. By William 
T. Brannt. 45 Engravings. Third, Revised, and Enlarged 
Edition. 570 pages. 8vo Net, $5,00 


BRANNT.—The Metal Worker’s Handy-Book of Receipts 
and Processes: 

Being a Collection of Chemical Formulas and Practica 
Manipulations for the working of all Metals; including the 
decoration and Beautifying of Articles Manufactured there- 
from, as well as their Preservation. Edited from various 
sources. By William T. Brannt. Illustrated. 12mo.$2.50 

BRANNT.— Petroleum : 

Its History, Origin, Occurrence, Production, Physical and 
Chemical Constitution, Technology, Examination and 'tos; 
Together with the Occurrence and Uses of Natural Gas. 
Edited chiefly from the German of Prof. Hans Hoefer and Dr. 
Alexander Veith by Wm T Brannt. Illustrated by 3 
Plates and 284 Engravings. 743 pp, 8vo $12.50 


BRANNT.—The Practical Dry Cleaner, Scourer and 
Garment Dyer: 

Comprising Dry, Chemical, or French Clewing; Purifica- 
tion of Benzine; Removal of Stains, or Spotting; Wet Clean- 
ing- Finishing Cleaned Fabrics; Cleaning and Dyeing Furs, 
Skin Rugs and Mats; Cleaning and Dyeing Feathers; Clean- 
ing and Renovating Felt, Straw and Panama Hats; Bleach- 
ing and Dyeing Straw and Straw Hats; Cleaning and Dyeing 
Gloves; Garment Dyeing; Stuping; Analysis of Te^ile 
Fabrics. Edited by William T. Brannt, Editor of T^ 
Techno-Chemical Receipt Book.” Fourth Edition, Revised 
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and Enlarged. Illustrated by Forty-One Engravings. 12 
mo. 371 pp $2.50 

CONTENTS : I. Dry Chemical or French Cleaning, II. Removal 
of Stains or Spotting. III. Wet Washing. IV. Finishing Cleaned 
Fabrics. V. Cleaning and Dyeing Furs, Skin Rugs and Mats. VI. 
Cleaning and Dyeing Feathers. VII. Cleaning and Renovating Pelt, 
Straw and Panama Hats; Bleaching and Dyeing Straw and Straw 
Hats, VIII. Cleaning and Dyeing Gloves. IX. Garment Dyeing. 
X. Stripping Colors from Garments and Fabrics. XI. Analysis of 
Textile Fabrics. Index. 

BRANNT. — The Soap Maker’s Hand-Book of Materials, 

Processes and Receipts for every description of Soap; includ- 
ing Fats, Fat Oils and Fatty Acids; Examination of Fats and 
Oils; Alkalies; Testing Soda , and Potash; Machines and 
Utensils; Hard Soaps; Soft Soaps; Textile Soaps; Washing 
Powders and Allied Products; Toilet Soaps, Medicated 
Soaps, and Soap Specialties; Essential Oils and other Perfum- 
ing Materials; Testing Soaps. Edited chiefly from the Ger- 
man of Dr. C. Deite, A. Engelhardt, F. Wiltner, and 
numerous other Experts. With Additions by William T. 
Brannt, Editor of “The Techno-Chemical Receipt Book.’’ 
Illustrated by Fifty-four En^avings. Second edition, Re- 
vised and in great part Re-Written. 535 pp. 8vo $6.00 

BRANNT.— Varnishes, Lacquers, Printing Inks and Seal- 
ing Waxes; 

Their Raw Materials and their Manufacture, to which is 
added the Art of Varnishing and Lacquering, including the 
Preparation of Fhitties and of Stains for Wood, Ivory, Bone, 
Horn, and Leather.. By William T. Brannt. Illustrated 
by 39 Engravings, 338 pages. 12mo $3.00 

BRANNT- WAHL.— The Techno-Chemical Receipt Book: 

Containing several thousand Receipts covering the latest, 
most important, and most useful discoveries in Chemical 
Technology, and their Practical Application in the Arts and 
the Industries. Edited chiefly from the German of Drs. 
Winckler, Eisner, Heintze, Mierzinski, Jacobsen, Roller and 
Heinzerling, with additions by Wm. T. Brannt and Wm. H. 
Wahl, Ph. D. Illustrated by 7f engravings. 12mo. 495 
pages $2.00 

BROWN.— Five Hundred and Seven Mechanical Move- 
ments: 

Embracing all those which are most important in Dynamics, 
Hydraulics, Hydrostatics, Pneumatics, Steam Engines, Mill 
and other Gearing, Presses, Horolo^, and Miscellaneous 
Machinery; and including many movements never before 
published, and several of which have only recently come into 
use. By Henry T. Brown i $1.00 
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BULLOCK. — The Rudiments of Architecture and Buiid- 

For the use of Architects, Builders, Draughtsmen, Machin- 
ists, Engineers and Mechanics. Edited by John Bullock, 
author of “The American Cottage Builder." Illustrated 
by 250 Engravings. 8vo $2.50 

BYRNE. — Hand-Book for the Artisan, Mechanic, and 
Engineer: 

Comprising the Grinding and Sharpening of Cutting Tools, 
Abrasive Proces^s, Lapidary Work, Gera and Glass En- 
graving, Varnishing and Lacquering, Apparatus, Materials 
and Processes for Grinding and Polishing, etc. By Oliver 
Byrne. Illustrated by 185 wood engravings 8vo .... $4.00 

BYRNE. — Pocket-Book for Railroad and Civil Engineers: 

, Containing New, Exact and Concise Methods for Laying out 
Railroad Curves, Switches, Frog Angles and Crossings; the 
Staking out of work; Levelling; the Calculation of Cuttings; 
Embankments; Earthwork, etc. By Oliver Byrne. 18mo., 
full bound, pocketbook form $1.50 

BYRNE. — The Practical Metal-Worker’s Assistant: 
Comprising Metallurgic Chemistry; the Arts of Working all 
Metals and Alloys; Forging of Iron and Steel; Hardening and 
Tempering; Melting and Mixing; Casting and Founding; 
Works in Sheet Metals; the Process Dependent on the Duc- 
tility of the Metals; Soldering; etc. By John Percy. The 
Manufacture of Malleable Iron Castings, and Improvements 
in Bessemer Steel. By A, A. Fesquet, Chemist and En- 
gineer. With over Six Hundred Engravings, Illustrating 
every Branch of the Subject. 8vo $3.50 

CABINET MAKER'S ALBUM OF FURNITURE: 

Comprising a Collection of Designs for various Styles of 
Furniture. Illustrated by Forty-eight Large and Beauti- 
fully Engraved Plates. Oblong, 8vo 

CALLINGHAM.— Sign Writing and Glass Embossing: 

A complete Practical Illustrated Manual of the Art. By 
James Callingham. To which are added Numerous Alpha- 
bets and the Art of Letter Painting Made Easy. By James 


C. Badenoch. 258 pages. 12mo $1.50 

CAREY.— A Memoir of Henry C. Carey: 

By Dr. Wm. Elder. With a portrait. 8vo., cloth 75 

CAREY.— The Works of Henry G. Carey: 

Manual of Social Science, Condensed from Carey's 
“Principles of Social Science." By Kate McKean 1 vol. 
12mo.. $2.00 
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Miscellaneous Works. With a Portrait. 2 vols. 8vo. $10.00 

Past, Present and Future. 8vo. $2.50 

Principles of Social Science. 3 volumes, 8vo $10.00 

The Slave-Trade, Domestic and Foreign; Why it Exists, 

and How it may be Extinguished (1853). 8vo $2.00 

The Unity of Law : As Exhibited in the Relations of Phys- 
ical, Social, Mental and Moral Science (1872). 8vo $2.50 

COOLEY. — A Complete Practical Treatise on Perfumery: 
Being a Hand-book of Perfumes, Cosmetics and other Toilet 
Articles, with a Comprehensive Collection of Formulae. By 
Arnold Cooley. 12mo $1.00 

COURTNEY. — The Boiler Maker’s Assistant in Drawing, 
Templating, and Calculating Boiler Work and Tank 
Work, etc. 

Revised by D. K. Clark. 102 ills. Fifth edition 80 

COURTNEY.— The Boiler Maker’s Ready Reckoner: 

With Examples of Practical Geometry and Templating. Re- 
vised by D. K. Clark, C. E. 37 illustrations. Fifth edi- 
tion $1.60 

CRISTIANI. — A Technical Treatise on Soap and Candles: 
With a Glance at the Industry of Fats and Oils. By R. S 
Cristiani, Chemist. Author of “Perfumery and Kindred 
Arts." Illustrated by 176 Engravings. ^1 pages, 8vo 

$15.00 

GROSS. — The Cotton Yarn Spinner: 

Showing how the Preparation should be arranged for Differ- 
ent Counts of Yams by a System more uniform than has hith- 
erto been practiced; by having a Standard Schedule from 
which we make aU our Changes. By Richard Cross. 122 
pp. 12mo 75 

DAVIDSON. — A Practical Manual of House Painting, 
Graining, Marbling, and Sign- Writing: 

Containing full information on the processes of House Paint- 
ing in Ou and Distemper, the Formation of Letters and 
Practice of Sign-Writing, the Principles of Decorative Art, 
a Course of Elementary Drawing for House Painters, Writers, 
etc., and a Ck)llection of Useful Receipts. With nine colored 
illustrations of Woods and Marbles, and numerous wood en- 
gravings. By Ellis A. Davidson. 12mo $2.00 

DAVIES.— A Treatise on Earthy and Other Minerals and 
Mining: 

By D. C. Davies. F. G. S., Miningjpngineer, etc. Illustrated 
by 76 Engravings. 12mo - $5.00 
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^ Treatise on Metalliferons Minerals and 
Mining: 

Havies, F. G. S.j Mining Engineer, Examiner of 
Mines, Quarnes and Collieries. Illustrated by 148 engrav- 
ings of Geological Formations, Mining Operations and Ma- 
practice of all parts of the world, 
riith hdilion, thoroughly Revised and much Enlarged by 
his son, E. Henry Davies. 12mo. 524 pages $5.00 

DAVIS.~A Practical Treatise on the Manufacture of 
Brick, Tiles and Terra-Cotta: 

Including Stiff Clay, Dry Clay, Hand Made, Pressed or 
Front, and Roadway Paying Brick, Enamelled Brick, with 
Gl^es and Colors, Fire Brick and Blocks, Silica Brick, Carbon 
Back, Glass Pots, Retorts, Architectural Terra-Cotta, Sewer 
Pipe, Dram Tile, Glazed and Unglazed Roofing Tile, Art Tile, 
Mosaics, and Imitation of Intrarsia or Inlaid Surfaces. Com- 
prising every product of Clay employed in Architecture, En- 
gineering, and the Blast Furnace. With a Detailed Descrip- 
tion of the Different Clays employed, the Most Modern Ma- 
chinery, Tools, and Kilns used, and the Processes for Handling 
Disintegrating, Tempering, and Moulding the Clay into Shape, 
Drying, Setting, and Burning. By Charles Thomas Davis. 
Third Edition. Revised and in great part rewritten. Il- 
lustrated by 261 engravings. 662 pages (Scarce.) 

DAVIS. — The Manufacture of Paper: 

Being a Description of the various Processes for the Fabrica- 
tion, Coloring and Finishing of every kind of Paper, Includ- 
ing the Different Raw Materials and the Methods for De- 
termining their Values, the Tools, Machines and Practical 
Details connected with an intelligent and a profitable prose- 
cution of the art, with special reference to the best American 
Practice. To which are added a History of Paper, complete 
Lists of Paper-Making Materials, List of American Machines, 
Tools and Processes used in treating the Raw Materials, and 
in Making, Coloring and Finishing Paper. By Charles T. 
Davis. Illustrated by 156 Engravings. 608 pages. 8vo.$6.00 

DAWIDOWSKY-BRANNT.— A Practical Treatise on the 
Raw Materials and Fabrication of Glue, Gelatine, 
Gelatine Veneers and Foils, Isinglass, Cements, 
Pastes, Mucilages, etc.: 

Based upon Actual Experience. By F. Dawidowsky, Tech- 
nical Chemist. Translated from the German, with extensive 
additions, including a description of the most Recent Ameri- 
can Processes, by william T. Brannt. 2d revised edition, 
350 pages. (,1905) Price $3.00 



10 HENRY CAREY BAIRD & CO.’S CATALOGUE 


DEITE.—A Practical Treatise on the Manufacture of 
Perfumery: 

Comprising directions for making all kinds of Perfumes, 
Sachet Powders, Fumigating Materials, Dentrifices, Cos- 
metics, etc., with a full account of the Volatile Oils, Balsams, 
Resins, and other Natural and Artificial Perfume-substances, 
including the Manufacture of Fruit Ethers, and tests of their 
purity. By Dr, C. Deite, assisted by L. Borchert, F. 
Eichbaum, E. Kugler, H. Toeffner, and other experts. 
From the German, by Wm. T. Brannt. 28 Engravings. 
358 pages. 8vo $3.00 

DE KONINCK-DIETZ.~A Practical Manual of Chemical 
Analysis and Assaying: 

As applied to the Manufacture of Iron from its Ores, and to 
Cast Iron, Wrought Iron, and Steel, as found in Commerce. 
By L. L, DeKoninck, Dr. Sc., and E. Dietz, Engineer Ed- 
ited with Notes, by Robert Mallet, F. R. S., F. S. G., M. 
I. C, E., etc. American Edition, Edited with Notes and an 
Appendix on Iron Ores, by A. A. Fesquet, Chemist and 
Engineer. 12mo $1.00 

DIETERIGHS.— A Treatise on Friction, Lubrication, 
Oils and Fats: 

The Manufacture of Lubricating Oils, Paint Oils, and of 
Grease, and the Testing of Oils. By E. F. Dieterichs, 
Member of the Franklin Institute; Member National Associa- 
tion of Stationary Engineers; Inventor of Dietrichs’ Valve- 
Oleum Lubricating Oils. Second Edition Revised. 12mo. 

A practical book by a practical man $1.25 

r 

DUNCAN.— Practical Surveyor’s Guide: 

Containing the necessary information to make any person of 
common capacity, a fimshed land surveyor, without the aid 
of a teacher. By Andrew Duncan. Revised. 72 Engrav- 
ings 214 pp. 12mo $1.50 

DUPLAIS.— A Treatise on the Manufacture and Dis- 
tillation of Alcoholic Liquors: 

Comprising Accurate and Complete Details in Regard to 
Alcohol from Wine, Molasses, Beets, Grain, Rice, Potatoes, 
Sorghum, Asphodel, Fruits, etc.; with the Distillation and 
Rectification of Brandy, Whiskey, Rum, Gin, Swiss Absinthe, 
etc., the FYeparation of Aromatic Waters, Volatile Oils or 
Essences, Sugars, Syrups, Aromatic Tinctures, Liqueurs, 

Cordial Wines, Effervescing Wines, etc., the Ageing of Brandy 
and the Improvement of Spirits, with Copious Directions 
and Tables for Testing and Redudhg Spirituous Liquors, etc., 
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etc. Translated and Edited from the French of MM. Du- 
PLAis. By M. McKennie, M. D. Illustrated. 743 pp. 
8vo * $15.00 


EDWARDS.-— A Catechism of the Marine Steam-Engine: 
For the use of Engineers, Firemen, and Mechanics. A Prac- 
tical Work for Practical Men. By Emory Edwards, Me- 
hanical Engineer. Illustrated by sixty-three Engravings, 
ncluding examples of the most modern Engines. Third 
;dkion, thoroughly revised, with much additional matter. 
12mo. 414 pages $1.50 

EDWARDS. -American Marine Engineer, Theoretical 
and Practical: 

With Examples of the latest and most approved American 
Practice. By Emory Edwards. 85 Illustrations. 12mo. $1.50 


EDWARDS.— Modern American Locomotive Engines: 
Their Design, Construction and Management. By Emory 
Edwards. Illustrated. ]2mo $1.50 

EDWARDS.— Modern American Marine Engines, Boilers, 
and Screw Propellers: 

Their Design and Construction. 146 pp. 4to $2.00 

EDWARDS.— 900 Examination Questions and Answers: 
For Engineers and Firemen (Land and Marine) who desire 
to obtain a United States Government or State Licen^. 
Pocket-book form, gilt edge $1-50 


EDWARDS.— The^American Steam Engineer: 

Theoretical and Practical, with examples of the latest and 
most approved American practice in the d^ign and con- 
struction of Steam Engines and Boilers. For the use of 
Engineers, machinists, boiler-makers, and engineering stu- 
dents. By Emory Edwards. Fully illustrated. 419 pages. 



EDWARDS.— The Practical Steam Engineer’s Guide: 

In the Design, Construction, and Management of American 
Stationary, Portable, and Steam Fire-Engines, Steam Pumps, 
Boilers, Injectors, Governors, Indicators, Pistons and Rings, 
Safety Valves and Steam Gauges. For the use of Engineers, 
Sen, and Steam. Users By Emory ^WABDS. IUu^ 

trated by 119 engravings. 420 pages. 12mo $^.00 

ELDER. — Conversations on the Principal Subjects of 
Political Economy: 

By Dr. Wiluam Elder. 8vo ^i.ou 
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ELDER.— Questions of the Day: 

Economic and Social. By Dr. William Elder. 8vo..$3.00 

ERNI AND BROWN.— Mineralogy Sinmplified: 

Easy Methods of Identifying Minerals, including Ores, by 
Means of the Blow-pipe, by Flame Reactions, by Humid 
Chemical Analysis, and by Physical Tests. By Henri 
Erni, a. M., M. D. Fourth Edition, revised, re-arranged 
and with the addition of entirely new matter, including Tables 
for the Determination of Minerals by Chemicals and Pyrog- 
nostic Characters, and by Physical Characters. By ’Amos 
P. Brown, A. M., Ph. D. 464 pp. Illustrated by 123 En- 
gravings, pocket-book form, full flexible morocco, gilt edges. 

$2.50 

FAIRBAIRN.— The Principles of Mechanism and Machi- 
nery of Transmission: 

Comprising the Principles of Mechanism, Wheels, and Pul- 
leys, Strength and Proj^rtion of Shafts, Coupling of Shafts, 
and Engaging and Disengaging Gear. By Sir William 
Fairbairn, Bart., C E. Beautifully illustrated by over 150 
wood-cuts. In one volume. 12mo $2.00 

FLEMING.— Narrow Gauge Railways in America: 

A Sketch of their Rise, Progress, and Success. Valuable 
Statistics as to Grades, Curves, Weight of Rail, Locomotives, 
Cars, etc. By Howard Fleming. Illustrated. 8vo..$1.00 

FLEMMING. — Practical Tanning: 

A Handbook of Modem Processes, Receipts, and Sugges- 
tions for the Treatment of Hides, Skins, and Pelts of Every 
Description. By Lewis A. Flemmin(^ American Tanner. 
Third Edition Revised and in great part rewritten, over GOO 
pp. 8vo 1916 $6,00 

FORSYTH. — Book of Designs for Headstones, Mural, and 
other Monuments : 

Containing 78 Designs. By James Forsyth, With an In- 
troduction by Charles Boutell, M. A. 4to. Cloth, .$3.00 
GARDNER.— Everybody’s Paint Book: 

A Complete Guide to the Art of Outdoor and Indoor Paint- 
ing 38 Illustrations. 12mo. 183 pp $1.00 

GARDNER.— The Painter’s Encyclopedia: 

Containing Definitions of all Important Words in the Art of 
Plain and Artistic Painting, with Details of Practice in Coach, 
Carriage, Railway Car, House, Sign, and Ornamental Paint- 
ing. including Graining, Marbling, Staining, Varnishing, 
Polishing, Lettering. Stenciling, Gilding, Bronzing, etc. By 
Franklin B. Gardner 158 illustrations. 12mo. , 427 pp 

$2.0 
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GEE.— The Goldsmith’s Handbook: 

Containing full instructions for the Alloying and Working of 
Gold, including the Art of Alloying, Melting, Reducing, Color- 
ing, Collecting, and Refining; the Processes of Manipulation, 
Recovery of Waste; Chemical and Physical Properties of 
Gold; with a New System of Mixing its Alloys; Solders, En- 
amels; and other Useful Rules and Recipes. By George E. 
Gee. 12mo $125 

GEE^— The Jeweler’s Assistant in the Art of Working in 
Gold: 

A Practical Treatise for Masters and Workmen. 12mo $3.00 
GEE.— The Silversmith’s Handbook: 

Containing full instructions for the Alloying and Working of 
Silver, including the different modes of Refining and Melting 
the Metal; its Solders; the Preparation of Imitation Alloys; 
• Methods of Manipulation; Prevention of Waste; Instructions 
for Improving and Finishing the Surface of the Work; together 
with other Useful Information and Memoranda. By George 
E. Gee. Illustrated. 12mo $1.25 

GOTHIC ALBUM FOR CABINET-MAKERS: 

Designs for Gothic Furniture Twenty-three plates. Ob- 

lf>ng $1.00 

GRANT. — A Handbook on the Teeth of Gears: 

Their Curves, Properties, and Practical Construction By 
George B. Giunt Illustrated. Third Edition, enlarged. 

8vo $1.00 

GREGORY. — Mathematics for Practical Men: 

Adapted to the Pursuits of Surveyors, Architects, Mechan- 
ics, and Civil Engineers. By Olinthus Gregory. 8vo., 

plates $3.00 

GRISWOLD. — Railroad Engineer’s Pocket Companion 
for the Field: 

Comprising Rules for Calculating Deflection Distances and 
Angles, Tangential Distances and Angles and all Necessary 
Tables for Engineers; also the Art of Levelling from Prelim- 
inary Survey to the Construction of Railroads, intended 
Expressly for the Young Engineer, together with Numerous 
Valuable Rules and Examples. By W. Griswold 12mo 

Pocketbook form $1.50 

GRUNER.— Studies of Blast Furnace Phenomena: 

By M. L. Gruner, President of the General Council of Mines 
of France, and lately Professor of Metallurgy at the Ecole 
des Mines. Translated, with the author’s sanction, with an 
Appendix, by L. D. B. Gordon, F R. S. E., F. G. S. 8vo. 

$2.50 
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Hand-Book of Useful Tables for the Lumberman, Farmer 
and Mechanic: 

Containing Accurate Tables of Logs Reduced to Inch Board 
Measure, Plank, Scantling and Timber Measure; Wages and 
Rent, by Week or Month; Capacity of Granaries, Bins and 
Cisterns; Land Measure, Interest Tables with Directions 
for finding the Interest on any sum at 4, 5, 6, 7 and 8 per 
cent., and many other Useful Tables. 32mo., boards. 186 
pages 25 

HASERIGK.— The Secrets of the Art of Dyeing Wool, 
Cotton and Linen: 

Including Bleaching and Coloring Wool and Cotton Hosiery 
and Random Yams. A Treatise based on Economy and 
Practice By E C. Haserick. Illustrated by 323 Dyed 
Patterns of the Yams or Fabrics 8vo $4.50 

HATS AND FELTING: 

A Practical Treatise on their Manufacture. By a Practical 
Hatter. Illustrated by Drawings of Machinery, etc. 8vo. 

$1.00 

HAUPT.— A Manual of Engineering Specifications and 
Contracts: 

By Lewis M Haupt, C. E. Illustrated with numerous 
maps. 328 pp. 8vo $2.00 

HAUPT. — The Topographer, His Instruments and Meth- 
ods: 

By Lewis M. Haupt, A M., C. E. Illustrated with numer- 
ous plates, maps and engravings. 247 pp. 8vo $2.00 

HAUPT. — Street Railway Motors: 

With Descriptions and Cost of Plants and Operation of the 
various systems now in use. 12mo $1.50 

HULME. — Worked Examination Questions in Plane 
Geometrical Drawing: 

For the Use of Candidates for the Royal Military Academy 
Woolwich; the Royal Military C^lege, Sandhurst; the In- 
dian Civil Engineering College, Cooper’s Hill; Indian Public 
Works and Telegraph Department; Royal Marine Light In- 
fantry; the Oxford and Cambridge Local Examinations, etc. 
By F. Edward Hulme, F. L. S., F. S. A., Art-Master Marl- 
borough College. Illustrated by 300 examples. Small 
Quarto $1.00 

KELLEY.— Speeches, Addresses, and Letters on Industria. 
and Financial Questions: 

By Hon. William D. Kelley. M. €. 544 pages. 8vo $.200 
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KEMLO.— Watch Repairer’s Hand-Book: 

Being a Complete Guide to the Young Beginner, in Taking 
Putting Together, and Thoroughly Cleaning the 
English Lever and other Foreign Watches, and all American 
Watches. By F. Kemlo, Practical Watchmaker. With 
Illustrations. 12mo $1.25 

KICK. — Flour Manufacturer: 

• ^ Treatise on Milling Science and Practice By Frederick 
K rcK, Imperial Regierungsrath, Professor of Mechanical 
Technology in the Imperial German Polytechnic Institute, 
Pra^e. Translated from the second enlarged and revised 
edition with supplement by H. H. P. Powles, Assoc. Memb. 
Institution of Civil Engineers. Illustrated with 28 Plates, 
and 167 W6od-cuts. 367 pages. 8vo $7.50 

• KINGZETT. — The History, Products, and Processes of 
the Alkali Trade; 

Including the most Recent Inmrovements. By Charles 
Thomas Kingzett, Consulting Chemist. With 23 illustra- 
tions. 8vo $2.00 

KIRK.-— A Practical Treatise on Foundry Irons: 

Comprising Pig Iron, and Fracture Grading of Pig and Scrap 
Irons; Scrap Irons; Mixing Irons; Elements and Metalloids; 
Grading Iron by Analysis; Chemical Standards for Iron; 
Castings; Testing Cast Iron; Semi-Steel; Malleable Iron; 
Etc., Etc. By Edward Kirk, Practical Moulder and Melter, 
Consulting Expert in Melting. Illustrated. 294 pages. 
8vo. 1911 $3.00 

KIRK.— -The Cupola Furnace: 

A Practical Treatise on the Construction and Management of 
Foundry Cupolas. By Edward Kirk, Practical Moulder and 
Melter, Consulting Expert in Melting. Illustrated by 106 
Engravings. Third Edition, revised and enlarged. 482 
pages. 8vo. 1910 $3.50 

KOENIG.— Chemistry Simplified; 

A Course of Lectures on the Non-Metals, Based upon the 
Natural Evolution of Chemistry Designed Primarily for 
Engineers. By George Augustus Koenig, Ph. D., A. M , 
E. M., Professor of Chemistry, Michigan College of Mines, 
Houghton. Illustrated by 103 Original Drawings. 449 pp. 

12mo. (1906) $2.25 

LANGBEIN.— A Complete Treatise on the Electro-Deposi- 
tion of Metals: 

Comprising Electro-Plating and Galvanoplastic Operations, 
The Deposition of Metals by the Contract and Immersion 
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Processes, the Coloring of Metals, the Methods of Grinding 
and Polishing, as well as the Description of the Voltaic Cells, 
Dynamo-Electric Machines, Thermopiles, and of the Materi- 
als and Processes Used in Every Department of the Art. 
Translated from the latest German Edition of Dr. George 
Langbein, Proprietor of a Manufactory for Chemical Pro- 
ducts, Machines, Apparatus and Utensils for Electro-Platers, 
and of an Electro-Plating Establishment in Leipzig. With 
Additions by William T. Brannt, Editor of “The Techno- 
Chemical Receipt Book.” Seventh Edition, Revised and 
Enlarged. Illustrated by 163 Engravings. 8vo. 725 pages. 
1913 $5.00 

LARKIN. — The Practical Brass and Iron Founder’s 
Guide: 

A Concise Treatise on Brass Founding, Moulding, the Metals 
and their Alloys, etc.; to which are added Recent Improve- 
ments in the Manufacture of Iron, Steel by the Bessemer 
Process, etc., etc. By James Larkin, late Conductor of the 
Brass Foundry Department in Reany, Neafie & Co.’s Penn 
Works, Philadelphia. New edition, revised, with extensive 
additions. 414 pages. 12mo $2.50 

LEHNER. — The Manufacture of Ink: 

Comprising the Raw Materials, and the Preparation of 
Writing, Copying and Hektograph Inks, Safety Inks, Ink 

. Extracts and Powders, etc. Translated frofn the German 
of Sigmund Lehner, with additions by William T. Brannt. 
Illustrated. 12mo $2.00 

LEROUX. — A Practical Treatise on the Manufacture of 
Worsteds and Carded Yarns: 

Comprising Practical Mechanics, with Rules and Calcula- 
tions applied to Spinning; Sorting, Cleaning, and Scouring 
Wools; the English and FVench Methods of Combing, Draw- 
ing, and Spinning Worsteds, and Manufacturing Carded 
Yams. Translated from the French of Charles Leroux, 
Mechanical Engineer and Superint^dent of a Spinning-Mill, 
by Horatio Paine, M. D., and A. a. Fesquet, Chemist and 


Engineer. Illustrated by twelve large Plates. 8vo $3.00 

LESLIE.— Complete Cookery: 

Directions for Cookery in its Various Branches. By Miss 
Leslie. Sixtieth thousand. Thoroughly revised, with the 
additions of New Receipts. 12mo $1.00 


LE VAN.— The Steam Engine and the Indicator: 

Their Origin and Progressive De^lopment; including the 
Most Recent Examples of Steam and Gas Motors, together 
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with the Indicator, its Principles, its Utility, and its Applica- 
tion. By William, Barnet Le Van. Illustrated by 205 
Engravings, chiefly of Indicator-Cards. 469 pp 8vo. $2.00 

LIEBER. — Assayer's Guide: 

Or, Practical Directions to Assayers, Miners, and Smelters, 
for the Tests and Assays, by Heat and by Wet Processes, for 
the Ores of all the principal Metals, of Gold and Silver Coins 
and alloys, and of Coal, etc. By Oscar M. Lieber. Re- 
vised. 283 pp. 12mo $1.50 

Lockwood’s Dictionary of Terms: 

Used in the Practice of Mechanical Engineering, embracing 
those Current in the Drawing Office, Pattern Shop, Foundry, 
Fitting, Turning, Smith’s and Boiler Shops, etc., etc., com- 
prising upwards of Six Thousand Definitions. Edited by a 
Foreman Pattern Maker, author of ‘’Pattern Making.” 417 
pp. 12mo $3.75 

LUKIN. — The Lathe and Its Uses: 

Or Instruction in the Art of Turning Wood and Metal. In- 
cluding a Description of the Most Modem Appliances for the 
Ornamentation of Plane and Curved Surfaces, an Entirely 
Novel Form of Lathe for Eccentric and Rose-Engine Turn- 
ing. A Lathe and Planing Machine Combined; and Other 
Valuable Matter Relating to the Art. Illustrated by 462 
engravings. Seventh Edition. 315 pages 8vo $4.25 

MAUCHLINE.— The Mine Foreman’s Hand-Book: 

Of Practical and Theoretical Information on the Opening, 
Ventilating, and Working of Collieries. Questions and An- 
swers on Practice and Theoretical Coal Mining. Designed 
to Assist Students and Others in Passing Examinations for 
Mine Foremanships. By Robert Mauchline. 3d Edition. 
Thoroughly Revised and Enlarged by F. Ernest Brackett. 
134 Engravings. 8vo. 378 pages. (1905.) $3.75 

MOLESWORTHL — Pocket-Book of Useful Formulae and 
Memoranda for Civil and Mechanical Engineers: 

By Guilford L. Molesworth, Member of the Institution of 
Civil Engineers, Chief Resident Engineer of the Ceylon 
Railway. Full-bound in Pocketbook form $1.(X) 

MOORE.— The Universal Assistant and the Complete 
Mechanic: 

Containing over one million Industrial Facts, Calculations, 
Receipts, Processes, Trades Secrets, Rules, Business Forms, 
Legal Items, etc., in every occupation, from the Household 
to the Manufactory. By R. Moore. Illustrated by 500 
Engravings. *12mo $2.50 
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NAPIER.— A System of Chemistry Applied to Dyeing: 

By James Napier, F. C. S. A New and Thoroughly Revised 
Edition. Ccftnpletely brought up to the present state of the 
Science, including the Chemistry of Coal Tar Colors, by A. 
A. Fesquet, Chemist and Engineer. With an Appendix on 
Dyeing and Calico Printing, as shown at the Universal Ex- 
position, Paris, 1867. Illustrated. 8vo. 422 pages. . .$2.00 

NICHOLLS.— The Theoretical and Practical Boiler-Maker 
and Engineer’s Reference Book: 

Containing a variety of Useful Information for Enmloyers 
of Labor, Foremen and Working Boiler-Makers, Iron, Copper, 
and Tinsmiths, Draughtsmen, Engineers, the General Steam- 
using Public, and for the Use of Science Schools and classes 
By Samuel Nicholls. Illustrated by sixteen plates. 12mo. 

$2.50 

NYSTROM.— On Technological Education and the Con- 
struction of Ships and Screw Propellers 
For Naval and Marine Engineers. By John W. Nystrom, 
late Acting Chief Engineer, U. S. N. ^cond Edition, Re- 
vised, with additional matter. Illustrated by seven En- 
gravings. 1 2mo $1.00 

O’NEILL. — A Dictionary of Dyeing and Calico Printing: 
Containing a brief account of all the Substances and Pro- 
cesses in use in the Art of Dyeing and Printing Textile Fabrics; 
with Practical Receipts and Scientific Information. By 
Charles O’Neill, Analytical Chemist. To which is added 
an Essay on Coal Tar Colors and their application to Dyeing 
and Calico Printing. By A. A. Fesqubs', Chemist and En- 
gineer. With an appendix on Dyeing and Calico Printing, 
as shown at the Universal Exposition, Paris, 1867. 8vo. 
491 pages $2.00 

ORTON.— Underground Treasures: 

How and Where to Find Them. A Key for the Ready De- 
termination of all the Useful Minerals within the United 
States. By James Orton, A. M., late Professor of Natural 
History in Vassar College, N. Y.; author of the “Andes and 
the Amazon,” etc. A New Edition, with An Appendix on 
Ore Deposits and Testing Minerals. (1901.) Illustrated. 

. $1.50 

OSBORN.— A Practical Manual of Minerals, Mines and 
Mining: 

Comprising the Physical Properties, Geologic Position; Local 
Occurrence and Associations of the Useful Minerals, their 
Methods of Chemical Analysis a*l Assay: together with 
Various Systems of Excavating and Timbering,. Brick and 
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Masonry Work, during Driving, Lining, Bracing and other 
Operations, etc. By Prof. H. S. Osborn, LL. D., Author of 
“The Prospector’s Field-Book and Guide. ” 171 Engravings. 
Second Edition, Revised. 8vo $4.50 

OSB3RN.-“The Prospector’s Field Book and Guide: 

In the Search For and the Easy Determination of Ores and 
Other Useful Minerals. By Prof. H. S. Osborn, LL. D. 
Illustrated by 66 Engravings. Eighth Edition. Revised 
aijd Enlarged. 401 pages. 12mo (1910.) $1.50 

OVERMAN. — The Moulder’s and Founder’s Pocket Guide: 
A Treatise on Moulding and Founding in Green-sand, Dry- 
sand, Loam, and Cement; the Moulding of Machine Frames, 
Mill-gear, Hollow, Ware, Ornaments, Trinkets,^ Bells, and 
Statues: Description of Moulds for Iron, Bronze', Brass, and 
other Metals; Plaster of Paris, Sulphur, Wax, etc.; the Con- 
struction of Melting Furnaces, the Melting and Founding of 
Metals; the Composition of Alloys and their Nature, etc., 
etc By Frederick Overman, M. E. A new Edition, to 
which is added a Supplement on Statuary and Ornamental 
Moulding, Ordnance, Malleable Iron Castings, etc. By A. 
A. Fesquet. Chemist and Engineer. Illustrated by 44 
engravings. 1 2mo $2.00 

PAINTER, GILDER, AND VARNISHER’S COMPANION: 
Comprising the Manufacture and Test of Pigments, the Arts 
of Painting, Graining, Marbling, Staining, Sign-writing, 
Varnishing, Glass-staining, and Gilding on Glass; together 
with Coach Painting and Varnishing, and the Principles of 
the Harmony and Contrast of Colors. Twenty-seventh 
Edition. Revis^, Enlarged, and in great part Rewritten, 
By William T. Brannt, Editor of “Varnishes, Lacquers. 
Printing Inks and Sealing Waxes. ’’ Illustrated. 395 pp. 

12mo 

PERCY.— The Manufacturing of Russian Sheet-Iron: 

By John Percy, M. D., F. R. S. Paper 25 

POSSELT.— Cotton Manufacturing: 

Part I. Dealing with the Fibre, Ginning, Mixing, Picking, 
Scutching and Carding. By E. A. Posselt. 104 lUustr^ 

tions, 190 pp • ■ • — 

Part IL Combing, Drawing, Roller Covering and Fly Fram^ 

tpo.vJU 

POSSELT.— The Jacquard Machine Analysed and Ex- 

wSlTan^Appendix on the Preparation of Jacquard Cards, and 
Practical Hints to Learners of Jacquard Designing. By L 
A. Posselt. With 230 Illustrations and numerous diagrains. 
127 pp. 4^0 
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POSSELT.— Recent Improvements in Textile Machinery 
Relating to Weaving: 

Giving the Most Modem Points on the Construction of all 
Kinds of Looms, Warpers, Beamers, Slashers, Winders, 
Spoolers, Reeds, Temples, Shuttles, Bobbins, Heddles, Heddle 
Frames, Pickers, Jacquards, Card Stampers, Etc., Etc. By 
E. A. PossELT. 4to. Part I, 600 ills.; Part II, 600 ills. 
Each part $1.50 

POSSELT. — Recent Improvements in Textile Machinery, 
Part III: 

Processes Required for Converting Wool, Cotton, Silk, from 
Fibre to Finished Fabric, Covering both Woven and Knit 
Goods; Constmetion of the most Modern Improvements in 
Preparatory Machinery, Carding, Combing, Drawing, and 
Spinning Machinery, Winding, Warping, Slashing Machinery, 
Looms, Machinery for Knit Goods, Dye Stuffs, Chemicals, 
Soaps, Latest Improved Accessories Relating to Construc- 
tion and Equipment of Modem Textile Manufacturing Plants 
By E. A. PossELT. Completely Illustrated. 4to $5.00 

POSSELT. — Technology of Textile Design: 

The Most Complete Treatise on the Construction and Appli- 
cation of Weaves for all Textile Fabrics and the Analysis of 
Cloth, By E. A. Posselt. 1,500 Illustrations. 4to. .$5.00 

POSSELT. — Textile Calculations: 

A Guide to Calculations Relating to the Manufacture of all 
Kinds of Yams and Fabrics, the Analysis of Cloth, Speed, 
Power and Belt Calculations. By E. A. Posselt. Illus- 
trated. 4to $2.00 

REGNAULT. — Elements of Chemistry: • 

By M, V. Regnault. Translated from the French by T. 
Forrest Betton, M. D., and edited, with Notes, by James 
C. Booth, Melter and Refiner U. S. Mint, and William L. 
Faber, Metallurgist and Mining Engineer. Illustrated by 
nearly 700 wood-engravings Comprising nearly 1,500 pages. 

In two volumes, 8vo., cloth $5.00 

RICH. — Artistic Horse-Shoeing: t 
A Practical and Scientific Treatise, giving Improved Methods 
of Shoeing, with Special Directions for Shaping Shoes to Cure 
Different Diseases of the Foot, and the Correction of Faulty 
Action in Trotters, By George E. Rich. 362 Illustrations. 
217 pages, l^mo $2.00 

RICHARDSON.— Practical Blacksmlthing: 

A Collection of Articles Contributed at Different Times by 
Skilled Workmen to the columns of “The Blacksmith and 
Wheelwright," and Covering neaijy the Whole Range ot 
Blacksmithing, from the Simplest Job of Work'-to some of the 
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most Complex Forgings Compiled and Edited by M. T. 
Richardson. 

Vol. I. 210 Illustrations. 224 pages. 12mo $1.00 

Vol. II. 230 Illustrations. 262 pages. 12mo $1.00 

Vol. III. 390 Illustrations. 307 pages. 12mo $1.00 

Vol. IV. 226 Illustrations. 276 pages. 12mo $1.00 


RICHARDSON. — Practical Carriage Building: 

Comprising Numerous Short Practical Articles upon Carriage 
and Wagon Woodwork; Plans for Factories; Shop and Bench 
Tools; Convenient Appliances for Repair Work; Methods of 
Working; Peculiarities of Bent Timber; Construction of 
Carriage Parts; Repairing Wheels; Forms of Tenons and Mor- 
tises; Together with a Variety of Useful Hints and Sugges- 
tions to Woodworkers. Compiled by M. T. Richardson. 


Vol. I. 228 Illustrations. 222 pages $1,00 

Vol. II. 283 Illustrations. 280 pages $1.00 


RICHARDSON. — The Practical Horseshoer: 

Being a Collection of Articles on Horseshoeing in all its 
Branches which have appeared from time to time in the col- 
umns of "The Blacksmith and Wheelwright,” etc. Compiled 
and edited by M. T. Richardson. 174 Illustrations, $1.00 


RIFFAULT, VERGNAUD, and TOUSSAJNT.-A Practical 
Treatise on the Manufacture of Colors for Painting: 
Comprising the Origin, Definition, and Classification of Colors, 
the Treatment of the Raw Materials; the best Formulae and 
the Newest Processes for the Preparation of every description 
of Pigment, and the Necessary Apparatus and Directions for 
its use; Dryers, the Testing, Application, and Qualities of 
Paints, etc,, etc. By MM. Riffault, Vergnaud, and 
Toussaint, Revised and Edited by M. F. Malpeyre, Trans- 
lated from the French by A. A. Fesquet. . Illustrated by 

Eighty Engravings. 659 pp. 8vo $5 00 

ROPER .—Catechism for Steam Engineers and Elec- 


uriciaiis: 

Including the Construction and Management of Steam En- 
gines, Steam Boilers and Electric Plants. By Stephen 
Roper Twenty-first edition, rewritten and greatly enlarged 
by E. R. Keller and C. W, Pike. 365 pages. Illustrations. 
18mo., tucks, gilt $2.00 


ROPER.— Engineer’s Handy Book: 

Containing Facts, Formulae, Tables and Questions on Power, 
its Generation, Transmission and Measurement; Heat, Fuel, 
and Steam; The Steam Boiler and Accessories; Steam Engines 
and their Parts; Steam Engine Indicator; Gas and Gasoline 
Engines; Materials; their Properties and Strength; Together 
with a Discussion of the Fundamental Experiments m Elec- 
tricity, and an Explanation of Dynamos, Motors, Battenes, 
etc., and Rides for Calculating Sizes of Wires. By Stephen 
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Roper. 15th edition. Revised and Enlarged by E. R. 
Keller, M. E., and C. W. Pike, B. S. With numerous 

Illustrations. Pocket-book form. Leather $3.50 

ROPER.— Hand-Book of Land and Marine Engines: 
Including the Modeling, Construction, Running, and Man- 
agement of Land and Marine Engines and Boilers. With 
Illustrations. By Stephen Roper, Engineer. Sixth Edition. 

12mo., tucks, gilt edge $3.50 

ROPER. — Hand-Book of the Locomotive: 

Including the Construction of Engines and Boilers, and the 
Construction, Management, and Running of Locomotives. 
By Stephen Roper Eleventh Edition. 18mo., tucks, gilt 

edge $2.50 

ROPER. — Hand-Book of Modern Steam Fire-Engines; 
With Illustrations. By Stephen Roper, Engineer. Fourth 

Edition, 12mo., tucks, gilt edge $3.50 

ROPER. — Instructions and Suggestions for Engineers and 
Firemen: 

By Stephen Roper, Engineer. 18mo., Morocco $2.00 

ROPER.—Ouestions and Answers for Stationary and 
Marine Engineers and Electricians: 

With a Chapter of What to Do in Case of Accidents. By 
Stephen Roper, Engineer. Sixth Edition, Rewritten and 
Greatly Enlarged by Edwin R. Keller, M. E., and Clayton 
W. Pike, B. A. 306 pp. Morocco, pocketbook form, gilt 

edges $2.00 

ROPER. — The Steam Boiler: Its Care and Management: 

By Stephen Roper, Engineer. 12mo., tuck, gilt edges. $2.00 
ROPER. — Use and Abuse of the Steapt Boiler: 

By Stephen Roper, Engineer. Ninth Edition, with Illus- 
trations. 18mo., tucks, ^t edge $2.00 

ROPER. — The Young Engineer's Own Book: 

Containing an Explanation of the Principle and Theories on 
which the Steam Engine as a Prime Mover is based. By 
Stephen Roper, Engineer. 160 Illustrations, 363 pages. 

18mo., tuck $2.50 

ROSE. — The Complete Practical Machinist; 

Embracing Lathe Work, Vise Work, Drills and Drilling, Taps 
and Dies, Hardening and Tempering, the Making and Use of 
Tools, Tool Grinding, Marking out work, Machine Tools, etc. 
By Joshua Rose. 395 Engravings. Nineteenth Edition, 
greaUy Enlarged with New and Valuable Matter. 12mo., 

504 pages $2.50 

ROSE. — Mechanical Drawing Self-Taught: 

Compriring Instructions in the Selection and Preparation of 
Drawing Instruments, Elemental^ Instruction in practical 
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Mechanical Drawing, together with Examples in Simple 
Geometry and Elementary Mechanism, including Screw 

Inreads, Gear Wheels, Mechanical Motions, Engines and 

Boilers. By Jo.hua Rose, M. E. Illustrated by 330 En- 
gravings. 8vo. 313 pages $3.50 

EGSF>. The Slide-Valve Practically Explained: 

Embracing simple and complete Practical Demonstrations of 
element in a Slide-valve Movement, 
and illustrating the effects of Variations in their Proportions 
by examples carefully selected from the most recent and 
successful practice. By Joshua Rose, M. E. Illustrated 
by 35 Engravings $1.00 

ROSE.— Steam Boilers: 

A Practical Treatise on Boiler Construction and Examination, 
for the Use of Practical Boiler Makers, Boiler Users, and In- 
spectors; and embracing in plain figures all the calculations 
necessary in Designing or Classifying Steam Boilers. By 
Joshua Rose, M. E. Illustrated by 73 Engravings. 250 
pages. 8vo $2.00 

ROSS. — The Blowpipe in Chemistry, Mineralogy and 
Geology: 

Containing all Known Methods of Anhydrous Analysis, many 
Working Examples, and Instructions for Making Apparatus. 
By Lieut Colonel W A. Ross, R. A.. F. G. S, With 120 
Illustrations. 12mo $2.00 

SCHRIBER. — The Complete Carriage and Wagon Painter: 

A Concise Compendium of the Art of Painting Carriages, 
Wagons, and Sleighs, embracing Full Directions in all the 
Various Branches including Lettering, Scrolling, Ornament- 
ing, Striping, Varnishing, and Coloring, with numerous Re- 
cipes for Mixing Colors. 73 Illustrations. 177 pp. 12mo. 

$ 1.00 

SHAW. — Civil Architecture; 

Being a Complete Theoretical and Practical System of Build- 
ing, containing the Fundamental Principles of the Art. By 
Edward Shaw, Architect. To which is added a Treatise on 
Gothic Architecture, etc. By Thomas W. Silloway and 
George M. Harding, Architects. The whole illustrated by 
102 quarto plates finely engraved on copper. Eleventh Edi- 
tion 4to $5.00 

SHERRATT.— The Elements of Hand-Railing: 

Simplified and Explained in Concise Problems that are Easily 
Understood. The whole illustrated with Thirty-eight Ac- 
curate and Original Plates, Founded on Geometrical Principles, 
and showing how to Make Rail Without Centre Joints, Mak- 
ing Better Rail of the Same Material, with Half the Labor, 
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and Showing How to Lay Out Stairs of all Kinds. By R. J. 
Sherratt. Folio $2.50 

SHUNK. — A Practical Treatise on Railway Curves and 
Location for Young Engineers: 

By W. F. Shunk, C. E. 12mo. Full bound pocket-book 

form $2.00 

SLOANE.— Home Experiments in Science: 

By T. O’Conor Sloane» E. M.. A M . Ph. D Illustrated 

by 91 Engravings. 12mo $1.00 

SLOAN. — Homestead Architecture: 

Containing Forty Designs for Villas, Cottages, and Farm- 
houses, with Essays on Style, Construction, Landscape Gar- 
dening, Furniture, etc , etc. Illustrated by upwards of 200 

Engravings. By Samuel Sloan, Architect. 8vo $2.00 

SMITH,— The Dyer’s Instructor: 

Comprising Practical Instructions in the Art of Dyeing Silk, 
Cotton, Wool, and Worsted, and Woolen Goods; containing 
nearly 800 Receipts. To which is added a Treatise on the 
Art of Padding; and the Printing of Silk Warps, Skeins, and 
Handkerchiefs, and the various Mordants and Colors for the 
different styles of such work. By David Smith, Pattern 

Dyer. 12mo $1.00 

SMITH. — A Manual of Political Economy: 

By E. Peshine Smith. A New Edition, to which is added 

a full Index. 12mo $1.25 

SMITH.— Parks and Pleasure-Grounds: 

Or Practical Notes on Country Residences, Villas, Public 
Parks, and Gardens. By Charles H. J. Smith, Landscape 

Gardener and Garden Architect, etc., etc. 12mo $2.00 

SNIVELY.— The Elements of Systematic Qualitative 
Chemical Analysis: 

A Hand-book for Beginners. By John H. Snively, Phr. D, 
16mo $2.00 

STOKES.— The Cabinet Maker and Upholsterer’s Com- 
panion: 

Comprising the Art of Drawing as applicable to Cabinet 
Work; Veneering, Inlaying, and Buhl- Work; the Art of Dye- 
ing and Staining Wood, Ivory, Bone, Tortoise-Shell, etc. 
Directions for Lacquering, Japanning, and Varnishing; to 
make French Polish, Glues, Cements, and Compositions; 
with numerous Receipts, useful to workmen generally. By 
J. Stokes. Illustrate. A New Edition, with an Appendix 
upon French Polishing, Stainmg, Imitating, Varnishing, etc., 
etc. 12mo $1.25 

STRENGTH AND OTHER PRqPERTIES OF METALS: 
Reports of Experiments on the Strength and pther Properties 
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of Metals for Cannon With a Description of the Machines 
for Testily of the Classification of Cannon in 

service. By Officers of the Ordnance Department, U, S. 
Arm^y. By authority of the Secretary of War. Illustrated 
by 25 large steel plates. Quarto $3.00 

SULZ. — A Treatise on Beverages: 

Or the Complete Practical Bottler. Full Instructions for 
Laboratory Work with Original Practical Recipes for all 
. kinds of Carbonated Drinks. Mineral Waters, Flavoring 
Extracts, Syrups, etc. By Charles Herman Sulz, Tech- 
nical Chemist and Practical Bottler. Illustrated by 428 

Engravings. 8 18 pp. 8vo $7.50 

SYME. — Outlines of an Industrial Science: 

By David Syme. 12mo $2.00 

TABLES SHOWING THE WEIGHT OF ROUND, SQUARE 
AND FLAT BAR IRON, STEEL, ETC. 

By Measurement, Cloth 63 

TEMPLETON. — The Practical Examinator on Steam and 
the Steam-Engine: 

With Instructive References relative thereto, arranged for 
the l^se of Engineers, Students, and others. By William 

Templeton, Engineer 12mo $1.00 

THALLNJER.— Tool-Steel : 

A Concise Hand-book on Tool-Steel in General. Its Treat- 
ment in the Operations of Forging, Annealing, Hardening, 
Tempering, etc., and the Appliances Therefor. By Otto 
Thallnek, Manager in Chief of the Tool-Steel Works, Bis- 
marckhutte, Germany. From the German by William T. 
Brannt. Illustraited by 69 Engravings. 194 pages 8vo. 
1902 $2.00 


THAUSING.— The Theory and Practice of the Preparation 
of Malt and the Fabrication of Beer: 

With especial reference to the Vienna Process of Brewing. 
Elaborated from personal experience by Julius E. Thausing. 
Professor at the School for Brewers, and at the Agricultural 
Institute, Modling, near Vienna. Translated from the Ger- 
man by William T. Brannt. Thoroughly and elaborately 
edited, with much American matter, and according to the 
latest and most Scientific Practice, by A. Schwarz and Dr. 
A. H. Bauer Illustrated by 140 Engravings. 8vo. 815 

pages $10.0 

TOMPKINS.—Cotton and Cotton Oil: 

Cotton: Planting, Cultivating, Harvesting and Preparation 
for Market. Cotton Seed Oil Mills: Organization, Construc- 
tion and Operation. Cattle Feeding: Production of Beef 
and Dairy Products, Cotton Seed Meal and Hulls as Stock 
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Feed Fertilizers: Manufacture, Manipulation and Uses. 
By D. A. Tompkins. 8vo. 494 pp .Illustrated $7.50 

TOMPKINS.—Cotton Mill, Commercial Features: 

A Text-Book for the Use of Textile Schools and Investors. 
With Tables showing Cost of Machinery and Equipments 
for Mills making Cotton Yams and Plain Cotton Cloths. By 

D. A. Tompkins. 8vo. 240 pp. Illustrated $5.00 

TOMPKINS. — Cotton Mill Processes and Calculations: 
An Elementary Text-Book for the Use of Textile Schools and 
for Home Study. By D. A Tompkins. 312 pp. 8vo. 

Illustrated $5.00 

TURNER'S (THE) COMPANION: 

Containing Instmctions in Concentric, Elliptic, and Eccen- 
tric Turning; also various Plates of Chucks, Tools, and In- 
struments; and Directions for using the Eccentric Cutter, 
Drill, Vertical Cutter, and Circular Rest; with Patterns and 

Instructions for working them. 12mo $1.00 

VAN CLEVE.— The English and American Mechanic: 
Comprising a Collection of Over Three Thousand Receipts, 
Rules, and Tables, designed for the Use of every Mechanic 
and Manufacturer. By B. Frank Van Cleve. Illustrated. 

500 pp. 12mo $2.00 

VAN DER BURG, — School of Painting for the Imitation 
of Woods and Marbles: 

A Complete, Practical Treatise on the Art and Craft of Grain- 
ing and Marbling with the Tools and Appliances. 36 Plates. 

Folio, 12x20 inches $6.00 

VILLE.— The School of Chemical Manures: 

Or, Elementary Principles in the Use of Fertilizing Agents 
From the French of M. Geo. Ville, by A. A. Fesquet, 
Chemist and Engineer. With Illustrations. 12mo — $1.25 
VOGDES.— The Architect’s and Builder’s Pocket-Com- 
panion and Price-Book: 

Consisting of a Short but Comprehensive Epitome of Deci- 
mals, Duodecimals, Geometry and Mensuration; with Tables 
of United States Measures, SizeMWeights, Strength, etc., of 
Iron, Wood, Stone, Brick, Cement and Concretes, Quanti- 
ties of Materials in given Sizes and Dimensions of Wood, 
Brick and Stone; and full and complete Bills of Prices for 
Carpenter’s Work and Painting; also, Rules for Computing 
and Valuing Brick and Brick Work, Stone Work, Pamting, 
Plastering, with a Vocabulary of Technical Terms, etc. By 
Frank W. Vogdes, Architect, Indianapolis, Ind. Enlarged, 
Revised and Corrected. In one volume 368 pages, full- 

bound, pocketbook form, gilt edges $2.00 

Cloth.. ^ yr $150 
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WAHNSGHAFFE. — A Guide to the Scientific Examina- 
tion of Soils: 

^mprising Select Methods of Mechanical and Chemical 
Analysis and Physical Investigation. Translated from the 
German of Dr F. Wahnschaffe. With additions by Wil- 
liam T. Brannt. Illustrated by 25 Engravings. 12mo. 

177 pages ; $1.50 

WARE.— The Sugar Beet: 

Including a History of the Beet Sugar Industry in Europe, 
Varieties of the Sugar Beet, Examinatioi, Soils, Tillage 
Seeds and Sowing, Yield and Cost of Cultivation, Harvest- 
ing, Transportation, Conservation, Feeding Qualities of the 
Beet and of the Pulp, etc. By Lewis S. Ware, C. E., 

M. E. Illustrated by ninety Engravings. 8vo $2.00 

WARN. — The Sheet-Metal Worker’s Instructor: 

For Zinc, Sheet-Iron, Copper, and Tin-Plate Workers, etc. 
Containing a selection of Geometrical Problems; alsD Prac- 
tical and Simple Rules for Describing the various Patterns 
required in the different branches of the above Trades. By 
Reuben H. Warn, Practical Tin-Plate Worker. To which is 
added an Appendix, containing Instructions for Boiler-Mak- 
ing, Mensuration of Surfaces and Solids, Rules for Calculat- 
ing the Weights of different Figures of Iron and Steel, Tables 
of the Weights of Iroi, Steel, etc. Illustrated by thirty- 
two Plates and thirty-seven Wood Engravings. 8vo. . . $2.00 
WARNER. — New Theorems, Tables, and Diagrams, for 
the Computation of Earth- work: 

Designed for the use of Engineers in Preliminary and Final 
Estimates, of Students in Engineering and of Contractors 
and other non-professional Computers. In two parts, with 
an Appendix. P5rt I. A Practical Treatise; Part II. A 
Theoretical Treatise, and the Appendix Contai ling Notes to 
the Rules and Examples of Part I.; Explanations of the Con- 
struction of Scales, Tables, and Diagrams, and a Treatise 
upon Equivalent Square Bases and Equivalent Level Heights. 
By John Warner, A. M., Mining and Mechanical Engineer. 

Illustrated by 14 Plates. 8vo $3.00 

WATSON —A Manual of the Hand-Lathe: 

Comprising Concise Directions for Working Metals of all 
kinds. Ivory, Bone and Precious Woods; Dyeing, Colonng, 
and French Polishing; Inlaying by Veneers, and various 
methods practised to produce Elaborate work with dispatch, 
and at Small Expense. By Egbert P. Watson. Author of 
“The Modem Practice of American Machinists and En- 
gineers.’’ Illustrated by 78 Engravings . . . "SLOO 

WATSON.— The Modern Practice of American Machinists 

and Engineers: .... j tt r n 

Including th^ Construction, Apphcation, and Use of Dolls, 
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Lathe Tools, Cutters for Boring Cylinders, and Hollow-work 
generally, with the most economical Speed for the same; the 
Results verified by Actual Practice it the Lathe, the Vise, 
and on the floor. Together with Workshop Management, 
Economy of Manufacture, the Steam Engine, Boilers, Gears, 
Belting, etc., etc. By Egbert P. Watson Illustrated by 

eighty-six Engravings. 12mo $2.00 

WEATHERLY.— Treatise on the Art of Boiling Sugar, 

Crystallizing, Lozenge-making, Comfits, Gum Goods: 
And other processes for Confectionery, including Methods 
for Manufacturing every Description of Raw and Refined 
Sugar Goods. A New and Enlarged Edition, with an Appen- 
dix O'! Cocoa, Chocolate, Chocolate Confections, etc 196 

pages. 12mo $1.50 

WILL. — Tables of Qualitative Chemical Analysis: 

With an Introductory Chapter on the Course of Analysis 
By Professor Heinrich Will, of Giessen, Germany. Third 
American, from the eleventh German Edition. Edited by 
Charles F Himes, Ph. D , Professor of Natural Science 

Dickinson College, Carlisle, Pa. 8vo $1.00 

WILLIAMS. — On Heat and Steam; 

Embracing New Views of Vaporization, Condensation and 
Explosion. By Charles Wye Williams, A. 1. C. E. Illus- 
trated. 8vo $2.00 

WILSON. — The Practical Tool-Maker and Designer: 

A Treatise upon the Designing of Tools gfnd Fixtures for 
Machine Tools and Metal Working Machinery, Comprising 
Modem Examples of Machines with Fundamental Desims 
for Tools for the Actual Production of the work; Together 
with Special Reference to a Set of To(5is for Machining the 
Various Parts of a Bicycle. Illustrated by 189 Engravings 

(1898) $2.50 

CONTENTS : Introductory. Chapter I. Modern Tool Room and 
Equipment. II. Filed, Their Use and Abuse. III. Steel and Tem- 
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